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On  the  Improvement  of  the  Ohio  River.  By  Ellavood  Morris,  Civ.  Eno-. 

The  rapid  settlement  of  the  country  west  of  the  Alleghenies,  and 
especially  of  the  North  Western  United  States,  the  vast  increase  of  com- 
mercial wealth  in  the  States  bordering  the  Ohio  River,  the  dependence 
of  that  commerce  upon  the  waters  wliich  originated  it,  the  working  opera- 
tions of  the  Pennsylvania  Central,  and  Baltimore  and  Ohio  Railroads, 
(whose  receipts  are  seriously  diminished  by  low  water,)  and  the  pro- 
gress westward  of  the  Virginia  Central  Railroad,  all  unite  with  other 
obvious  considerations,  to  give  more  than  usual  weight  at  the  present 
time,  to  a  proposition  for  permanently  improving  the  navigation  of  the 
Ohio  River,  and  making  it  available  at  all  seasons  for  the  transit  of  the 
largest  steamboats. 

All  these  great  railroads  have  their  western  termini  upon  the  banks  of 
the  Ohio,  and  notwithstanding  their  prolongation  westward  by  other  rail- 
ways, the  two  now  in  operation,  are  found  to  be  very  much  dependent 
upon  the  navigation  of  its  waters  for  the  magnitude  of  their  business. 

These  three  great  trunk  lines  of  railroad,  two  of  them  now  in  successful 
operation,  having  ultimately, /o«?-  terminal  stations  in  communication 
with  the  Ohio  River,  and  being  capable  of  furnishing  proa)pt  and  power- 
ful means  of  steam  transportation  over  the  mountain  ranges  to  the  Atlan- 
tic seaboard,  add  greatly  to  the  present  importance  of  a  perennial  Ohio 
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River  navigation,  as  through  these  railroads  the  products  of  the  West, 
•water-borne  to  their  termini,  may  reach  those  points  of  transhipment 
more  economically,  than  in  any  other  possible  way  ;  and  having  reached 
them  by  means  of  steam  power  upon  the  water,  will  be  drawn  across  the 
Alleghenies  by  steam  on  land,  over  great  iron  roads,  on  which  all  the 
resources  of  modern  art  have  been  lavished. 

Prior  to  the  construction  of  these  railroads,  this  question  bad  less 
importance,  for  the  canals  and  turnpikes  could  never  have  borne  away 
the  products  of  the  West  as  rapidly  as  they  could  have  been  brought 
forward  to  the  transhipping  points,  by  the  Ohio  River  steamers,  if  mov- 
ing upon  an  adequate  depth  of  water.  But  these  new  and  modern  means 
of  transportation — these  great  iron  roads — will  enable  us  to  take  away 
from  the  banks  of  the  Ohio,  and  promptly  lead  across  the  mountains  to 
the  sea-side,  whatever  the  steamboats  may  be  able  to  bring  to  their 
termini — and  this  assimilation  of  the  capacity  of  carriage  by  land  and 
water  now  or  recently  developed  for  the  first  time — obviously  and  favor- 
ably changes  the  whole  aspect  of  this  question,  and  offers  the  strongest 
inducement  for  the  immediate  improvement  of  a  navigation  from  which 
such  great  results  may  confidently  be  anticipated. 

These  and  other  facts  of  recent  origin  have  rendered  a  permanent  navi- 
gation of  the  Ohio  River,  of  more  consequence  perhaps  to  the  central 
United  States,  than  any  other  scheme  of  internal  improvement,  which 
has  lately  been  agitated,  or  is  likely  soon  to  invite  the  attention  of  the 
public  mind. 

To  replace  the  uncertain  and  fitful  navigation  of  the  Ohio  River,  by  a 
certain  and  permanent  one,  ready  for  use  at  all  times  and  seasons,  and 
adequate  to  bear  upon  its  bosom  steamboats  of  the  fust  class,  would 
doubtless  prove  the  highest  benefit  that  could  now  be  conferred  upon 
the  commerce  of  the  bordering  states. 

The  states  of  Pennsylvania,  Ohio,  Virginia,  Kentucky,  Indiana,  Illi- 
nois, and  Missouri,  with  the  leading  cities  which  concentrate  their  com- 
merce, are  more  than  ever  interested  in  an  adequate  improvement  of  this 
great  river,  since  the  developement  of  the  power  of  steam  transportation 
upon  the  iron  roads,  across  the  mountain  ranges,  gives  certain  assurance 
ol' the  existence  of  an  ability  to  promptly  lead  the  bulky  products  of  the 
Ohio  valley,  directly  to  the  sea.  The  inducements  however  to  the  im- 
provement of  the  Ohio  River,  and  the  material  benefits  that  cannot  fail 
to  flow  from  it,  are  so  great,  so  numerous,  and  so  obvious,  that  it  is 
out  of  the  power  of  the  writer  to  notice  them  adequately  in  the  prefatory 
portion  of  a  technical  communication :  nor  is  it  indeed  necessary  to  do  so, 
for  the  reflections  of  the  intelligent  reader,  will  not  fail  to  supply  any 
deficiency  in  this  branch  of  the  subj^'ct. 

Of  the  Plans  for  Improvement. — Lieut.  Maury,  in  his  Physical  Geo- 
graphy of  the  Sea,  has  well  said,  that :  "The  atmosphere"^  pumps  up 
our  rivers  from  the  sea,  and  transports  them  through  the  clouds,  to  their 
sources  amongst  the  hills."  And  one  of  our  most  eminent  meteorolo- 
gists, many  years  ago,  proposed  to  the  Congress  of  the  United  States, 
to  arrest  the  water  in  these  vapory  conveyances  hy  means  of  fire,  and  to 
maintain  the  navigation  of  the  Ohio  River  hy  producing  rains  at  will.,  upon 
its  sources. 
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Whatever  may  be  thought  of  the  practicability,  or  of  the  efficacy,  of 
the  means  proposed  by  this  eminent  meteorologist  for  the  attainment  of  a 
practical  end,  of  such  magnitude — it  is  evident  that  the  great  idea  was 
fully  grasped  by  him,  of  mainlainiii2,  the  navigation  by  equalizing  the  JloWj 
or  supplying  by  his  intended  rains,  as  though  from  reset  voirs,  the  dejicien' 
cies  uffhatjtow,  during  the  dry  season. 

This  gre'rit  idea — that  the  failure  of  the  navigation  of  the  Ohio  River,  is 
dtie  to  the  failure  of  the  supply  of  water  alone,  and  that  a  restoration  of  the 
deficiency  at  will,  solves  at  once  the  importarit  problem  of  forming  a  peren- 
niul  navigation — has  been  more  recently  taken  hold  of  by  one  of  our  ablest 
Civil  Engineers,  and  elaborated  into  a  beautiful  practical  system,  which 
insures  the  control  and  supply  of  the  requisite  quantity  of  deficient  water, 
by  arrt'Sting  it  amongst  the  liills  soon  after  its  deposit  from  tl)e  clouds, 
and  reguhiiing  its  passage  from  artificial  receptacles,  so  as  to  insure,  and 
to  maintain,  a  uniform  navigable  flow  of  adequate  depth  in  the  channel 
of  the  Ohio  River,  throughout  the  entire  year. 

As  the  idea  of  improving  the  navigation  by  supplying  the  deficient 
water,  leaves  the  channel  of  the  Ohio  precisely  as  it  now  is^^free  from 
obstructions  of  every  kind,  and  accessible  at  all  times,  by  every  town 
and  village  on  both  its  shores — it  has  in  thir;,  as  will  be  seen  here- 
after, a  vast  advantage  over  every  other  plan,  all  of  which  propose  to 
place  obstructions  of  some  sort  in  the  navigable  channel,  and  then  to 
overcome  tliose  self-created  obstructions  by  artificial  means. 

The  Government  of  the  United  States,  with  the  view  of  improving 
the  navigation,  have  already  placed  obstructions  in  the  channels,  which 
are  real  nuisances  at  several  points — and  they  have  expended  large  suras 
upon  the  wing  dams,  forming  the  attempted  improvement. 

The  system  of  wing  dams  proceeds  upon  the  simple  idea  of  concentra- 
ting the  low  water  flow  of  the  river,  by  contracting  its  channel  at  occasional 
points. 

This  has  been  pretty  fully  carried  out  upon  the  Upper  Ohio,  and  though 
in  use  for  years,  it  is  to  this  day  a  debatable  question  amongst  the  Ohio 
River  men,  whether  or  not,  any  good  at  all  has  resulted  from  these  op- 
erations of  tlie  Government ;  and  while  it  may  be  admitted  that  in  some 
cases  the  wing  dams  have  been  slightly  useful,  it  is  quite  clear  that  in 
others  they  have  been  absolutely  injurious — whilst  as  a  whole,  the  wing 
dam  improvement  must  be  regarded  05  a  mos/  decidedr  failure  ;  which 
fully  confirms  the  experience  of  European  engineers,  on  the  utter  inad- 
equacy of  this  meiiiod  to  form  a  permanent  improvement  of  a  river  navi- 
gation. 

Of  late  years  three  jilans  (and  only  three),  which  seem  at  all  practica- 
ble, or  in  any  degree  adequate  to  the  object,  have  been  proposed  for 
the  improvement  of  the  Ohio  River  navigation. 

1 .  The  Plan  of  Reservoirs  or  Artificial  Lakes. 

2.  The  Plan  of  Dams  and  Locks,  or  Slack-water  J\''avigation. 

3.  The  Plan  of  Low  Dams  and  Chides,  or  Pool  and  Current  JN'ayt- 
gation. 

Of  these  three  plans,  the  first  alone  is  complete  within  itself — as  both 
the  second  and  third  require  the  aid  of  reservoirs  to  insure  their  success- 
ful operation  in  practice,  and  thus  admit  them  as  auxiliaries. 
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The  writer  proposes  to  consider  these  plans  in  succession,  but  will 
notice  the  two  latter  only  briefly,  as  the  Reservoir  Plan  is,  beyond  all  com- 
parison, the  first  in  in)portance — the  most  certain  of  success — and  the 
most  likely  to  be  satisfactory  to  the  people  of  the  West — since  it  pro- 
poses no  obstructions  in  the  river,  luhic/i  both  the  others  do. 

I.   The  Reset  voir  Plan. 

This  plan  originated  in  the  genius  of  Charles  Ellet,  Jr.,  Esq.,  an  able 
civil  enr^ineer,  wliilst  engaged  in  the  construction  of  the  celebrated  sus- 
pension bridge  over  the  Ohio  River,  at  Wheeling,  Virginia,  and  was  very 
fully  developed  by  him  in  a  paper  laid  before  ihe  Sn)iihsonian  Institution, 
September  17ih,  1849,  and  published  by  authority  of  that  body. 

Some  additions  have  since  been  made  by  the  same  author  (while  sub- 
sequently employed  by  the  War  Department,  upon  the  Mississippi  over- 
flows), and  the  whole  has  been  embodied  and  re-published  in  a  hand- 
some octavo  volume,  by  Lippincott,  Grambo  &  Co.,  of  Philadelphia, 
1853. 

From  these  papers  much  of  what  follows  is  derived,  and  the  acknow- 
ledgment is  now  made  for  the  materials  used,  but  the  treatment  of  the 
subject  is  the  writer's  own,  and  for  which  he  alone  is  responsible. 

This  explanation  is  made  because  the  writer,  in  support  of  the  reser- 
voir plan,  proposes  to  subject  it  to  the  most  unfavorable  test,  in  order  to 
remove  all  possible  objections,  a  test  which  the  author  of  the  plan  would 
hardly  sanction,  but  one  that  demonstrates  its  entire  practicability,  and 
its  adequacy  to  the  object  at  a  moderate  cost,  though  much  greater  in  point 
of  expense,  than  the  author  of  the  plan  has  proposed. 

Mr.  Ellet  availed  himself  of  the  means  at  his  command  at  Wheeling, 
to  make  such  measurements  of  the  Ohio  River  in  that  vicinity  as  enabled 
him  to  deduce  a  formula,  from  which  the  flow  of  the  River  could  be 
correctly  calculated  when  the  depth  of  water  upon  the  Wheeling  Bar 
was  known,  and  of  this  data  fortunately  a  regular  diurnal  record  has 
been  preserved  and  reported  from  1838  to  1848 — eleven  years. 

Six  of  these  years — 184.3  to  1848  inclusive,  have  been  mainly  em- 
ployed in  the  illustration  of  this  subject;  the  daily  depths  of  water  upon 
Wheeling  Bar  durir)g  these  six  years,  have  been  profiled  by  the  writer 
from  the  tables  given,  and  will  be  found  at  Plate  I.,  which  exhibits  to 
the  eye  at  one  view,  the  great  variations  of  the  daily  surface  of  the  Ohio 
River  as  marked  on  W'heeling  Bar,  the  shaded  portions  showing  the 
daily  deficiencies,  under  the  line  of  six  feet  deep,  wliich  it  is  proposed  to 
make  good  by  means  of  reservoirs. 

'Ihe.  first  great  question  that  arises  is: — whether  the  ordinary  annual 
flow  of  the  Ohio  River  at  the  City  of  Wheeling,  is  adequate  to  the  mainte- 
nance oj  a  permanent  steamboat  navigation  six  feet  deep,  if  this  Jloiv  could 
by  any  means  be  equalized  throughout  each  and  every  year  7 

This  is  decisively  answered  by  Mr.  Ellet,  in  the  following  statement 
of  the  aggregate  flow  for  six  years,  in  which  the  discharge  of  the  River 
is  computed  day  by  day  from  the  empirical  forniula  based  upon  adequate 
measurements. 
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"  The  total  discbarge  of  the  Ohio  (at  Wheeling)  was  in 


1843=    961,382  millions  of  cubic  feet. 

1844  =  650,982 

1845  =  555,482         « 

1846  =  879,119         " 

1847  =1,142,258         «' 

1848  =  822,719         « 


Total  for  six  years,  =5,01 1,942 


Annual  average,  =r     835,323 


Daily  average,  =         2,287 


or  by  the  formula,  adequate  to  have  maintained  throughout  this  term 
of  six  years,  an  uniform  depth  of  nearly  nine  feet! 

From  this  statement  it  appears,  that  double  the  quantity  of  water  de- 
scended the  river  in  the  maximum  year  1847,  when  compared  with  the 
flow  of  the  minimum  year  1845,  and  it  also  appears  that  the  average 
daily  flow  supplies  nearly  twice  the  quantity  of  water,  which  is  necessary 
to  maintain  a  constant  depth  of  six  feet  water  in  the  steamboat  channel. 

The  surface  drained  above  Wheeling  is  estimated  "at  24,337  square 
miles,  or  678,476  millions  of  square  feet,"  and  in  each  of  the  above 
years  the  drainage  (or  available  downfall  water)  was  computed  to  be  a« 
follows  : 

Inches  vertical.  Inches  vertical. 

1843  =  17  1S46  =  15,%\ 

1844=11  /o%  1847  =  20  .Vff 

1845=  9jV^  1848-14 -,Vg 


Total  drainage  for  six  years,       --^^jqq 
Annual  average,  =  14  ^''^^^ 


Assuming  "the  average  annual  fall  of  rain  at  the  head  of  the  Ohio,'* 
to  be  about  36  inches,  this  available  downfall  is  equivalent  to  about  40 
per  cent,  of  the  usual  rainfall  of  an  average  year  ;  which  is  somewhat 
less  than  the  results  obtained  by  other  engineers  in  this  country,  who 
have  been  called  upon  to  plan  or  build  reservoirs  for  canals  or  water- 
works, and  to  compute  the  vertical  drainage  of  their  basins,  which  can 
be  concentrated  in  them  annually,  from  an  area  of  country  carefully  sur- 
veyed. 

'I'o  illustrate  this  subject  further,  we  avail  ourselves  of  data  furnished 
from  the  personal  experience  of  William  J.  McAlpine,  Esq.,  Civ.  Eng., 
in  his  able  Report  upon  the  Brooklyn  Water-works. 
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S"_-    Name  of  stream 
"  S           gauged. 
S  5 

>  o 

a    = 
O     V 

II 

a -5 

Character  of  the 
water  shed. 

—  E 

C     E- 

>   6  <«  ("S  ~  -E 

5  ;;  £  1.2  c  -2 

"=  =  i  i  a  tc  £  ■£         Locality. 

lllllll. 

,Q„-  Eaton  Brook, 

1350 

Steep  and  im- 
pervious. 

34 

23 

66        iMadison  Co.  NY, 

Madison  Brook, 

1 

1200 

Less  slecpand   \  35         ^., 
more    pervious  1 

50            the  same. 

Patroons  Creek. 
1850  near  R.U  junct'n 

300? 

Flat  country.        46   j      25 

55 

.  j 
near  Albany  NY 

1851  Patroons  ('nek. 
nearTivoJi  FalU 

3001 

Flat  country.       42 

17i 

42 

the  same. 

Totals,              |34.^0I          Mixed.          |1.57  |      S3     1     213 

State  of 

Averages.          |  8621          Mixed.          |  39  |      2)     |       56 

New  York. 

Ensli-sh  experiments  quoted  by  Mr.  McAlpine,  give  generaMy  much 
higher  ratios  of  drainage  to  rainHill,  (though  with  some  excepliorial  cases;) 
thus,  in  ten  localities  in  Kiiglaiid,  tlie  ratios  were  43,  49,  53,  54,  60,  61, 
€6,  67,  82,  and  83  per  cent.,  averaging  about  sixtfj-hoo  per  cent.;  the 
results  of  this  humid  climate,  however,  are  not  considered  as  entirely 
applicable  here. 

"Some  experiments  made  by  order  of  the  Water  Commissioners  of 
the  City  of  Boston,  in  1837  and  1838,  show  that  in  the  drainage  of  Long 
Pond,  about  1 1,000  acres,  jroA/_y-/i7u/- /;erce«/.  of  the  falling  water,  i)as.se(l 
ofl" through  the  streams." 

The  Silver  Creelc  Reservoir  of  ihe  Schuylkill  Navigation,  near  the 
summit  of  the  Broad  Mountain,  in  Schuylkill  County,  Penns)  ivania,  at 
an  elevation  of  1512  feet  above  lide-waler,  and  115  miles  distant  there- 
ffOiTi,  was  located  by  the  wiiter  in  1847,  and  calculated  to  use  the  en- 
tire drainage  upon  an  assumed  available  downfall  of  iSlth  inches,  or 
about  37  per  cent,  of  the  average  r;.in-fall  of  three  feet. 

The  construction  of  this  reservoir  (of  which  the  whole  surface  drained 
had  been  accurately  surveyed),  proved  conclusively  to  the  mind  of  the 
writer,  after  observing  its  working  lor  several  years  as  Superintendent 
of  the  navii.'ation — that  the  ratio  of  drainage  assumed  in  its  location 
was  too  low;  and  that  fjty  per  cent,  at  least  of  the  rain-fall  could  have 
been  utilized  on  that  reservoir  site.  The  drainage  of  the  basin  of  An- 
thony's Creek,  a  tributary  of  the  Great  Kanawha,  has  been  shown  by  the 
measurements  of  E.  Lorraine,  Esq.,  C.  E.,  to  have  been  65.^  per  cent, 
of  the  rain-frill,  on  an  average  or  live  years;  that  average  rain-lall  havin<' 
been  36^  incht'sper  annum. 

'i'he  writer,  therefore,  thinks  it  safe  to  assume,  that  in  the  construction 
of  reservoirs  near  or  upon  elevated  grounds,  with  moderately  steep  water- 
sheds of  onlinarily  impervious  material, y//"/^  per  cent,  of  the  rain-fall,  or 
eighteen  inches  vertical,  may  be  utilized  in  reservoirs. 

The  question   being  settled  beyond  any  doubt   that  the  ordinary  flow 
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of  llie  Ohio  RivtT,  it'  iiiiiru'ihed  lliroiiglioni  'he  yenr,  is  more  tlian  ade- 
qiMtt-  lor  the  "bjt'*;!,  'lif  >•'•■•  I'li  ^ivnt  i]iieslinti  is, — can  ihia  Jloto  be 
egu'ilizel  whoUi/  or  potinU;/,  (md  in  whnf.  iminver^ 

B«'l()rf  t'lilfiiii^  upon  ihe  volution  of  ihis  question,  it  is  proper  to  state 
that  the  hirirest  su-ainers  in  use  upon  llie  ljp[)er  Ohio,  rt-quire  but  six  feet 
])luml)  (leptli  ol  iinvi^able  Writer  lor  their  llontation /ow/e^/ ;  and  thnl  with 
six  fet  i\i;\)\U  of  water  in  the  channel,  the  river  is  known  to  have  been 
closed  by  ice  but  very  rarely  in  its  hisio(y,  and  with  that  depth  (lowing 
uniloruily  awav,  before  and  duiing  cold  weather,  a  closiiie  by  ice  would 
probably  never  occur. 

\\\  then,  we  can  [)artially  equalize  the  flow,  so  as  to  maintain  regularly 
a  navii!;able  depth  oj  at  least  six  feet  water  in  the  Ohio  River,  we  shall 
ovt-rconie  at  once,  both  the  great  obslacles  which  now  so  seriously  im- 
pair the  usefulness  of  that  noble  river,  as  >o  have  ])aitly  justified  the  cele- 
brated sneer,  that  "  it  was  dry  half  the  year,  ?ir\i]  frozen  the  other  half!" 

('iin  v!e  jiitrddUy  equalize  the  Jlow  so  as  to  insure  and  to  maintain  six 
feet  plu  >.b  depth  of  navi(rable  u}ater,  arid  by  what  means'! 

The  answer  is,  by  Reservoirs.  The  same  means  which  have  been 
successfully  used  for  two  centuries,  upon  canals  when  short  of  wafer. 

For  the  Ohio  River  technically  considereil,  is  merely  a  grand  canal, 
1000  miles  long,  and  1000  let-t  wide,  with  an  average  descent  of  half  a 
foot  to  the  mile,  and  it  admits  of  beino;  supplied  with  water  by  the  same 
means  as  other  canals,  only  proj)orlioning  ihose  means  properly  to  the 
magnitude  of  the  case. 

So  long  as  a  navigable  depth  o^  six  feet  water  h  produced  by  the  natu- 
ral flow,  the  navigation  of  the  Ohio  is  ail  that  cau  be  desired,  but  when 
the  water  fails,  of  coarse  tlic  navigation  fails. 

Keep  up  the  supply  of  water  then,  and  the  navigation  becomes  peren- 
nial. 

The  parts  of  canals  which  have  hitherto  been  supplied  with  water  from 
reservoirs  in  this  country  and  elseuhf-re,  are  usually  either  summits,  or 
the  higher  levels  where  the  ordinary  (low  of  the  country  is  inadequate, 
and,  hence,  these  reservoirs  required  to  be  located  in  an  elevated  country, 
and  were,  consequently  of  comparatively  small  dimensions,  though  at  the 
same  time  they  probably  availed  of  a  deeper  rain-fall  than  has  been  real- 
ized on  lower  ground. 

Upon  various  canals  in  this  country,  over  twenty  of  these  reservoirs 
are  now  in  successful  use. 

Now,  the  Ohio  River  forms  the  lowest  line  in  its  valley,  and  lays  so 
far  below  the  level  of  the  upper  waters  of  its  leading  tributaries,  as  to 
render  it  easy  to  find  sites  for  reservoirs  of  vast  magnitude — not  mere 
ponds,  but  artificial  lakes  in  fact — and  nothing  less  will  answer,  in  the 
view  the  writer  proposes  to  take  of  this  question. 

Mr.  Ellet,  contemplating  the  establishment  of  comparatively  small 
receiving  reservoirs,  to  be  filled  and  emptied  frequently  during  each  year, 
and  controlled  in  their  discharge  by  regulating  reservoirs  upon  the  larger 
aflluents,  has  declared  that,  "  It  is  not  his  intention  to  recommend  the 
cons'ruc.tion  of  dams  upon  the  great  na\i:2;able  tiiliularies  of  the  Ohio, 
until  the  appropriate  siies  upon  the  smaller  aflluents  have  been  first  ex- 
hausted." 

And  he  has  most  ably  argued   his  case,  upon  the  hypothesis  of  small 
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receiving  reservoirs  freQuently  filled  and  emptied  every  year^  and  controlled 
in  their  discharge  by  regulating  reservoirs. 

This  vitnv  necessarily  results  in  a  very  moderate  oiitlny  for  reservoirs 

a  cost  so  small  indeeii,  as  stated  by  the  author  of  the  plan,  as  to  have 

raised  the  strongest  doubts  in  the  minds  of  many  ;  and  though  in  this 
form,  the  case  has  been  stated  with  rare  ability,  and  proved  by  the  author 
of  the  plan,  to  the  very  verge  of  demonsiraiion,  nevertheless  this  reason- 
inf'  does  ni>t  appear  to  have  carried  to  all  minds  the  coiiviction  due  to 
the  merits  of  the  argument,  and  it  cannot  be  denied  that  many  have 
doubted  its  adequacy,  while  some  have  even  gone  so  far  as  to  consider 
it  chimeriral. 

Whilst,  therefore,  Mr.  Ellet  has  taken,  probably,  the  most  favorable 
view  of  the  results  to  be  expected  from  the  admirable  plan  devised   by 

jjijn ii  may  be  well  to  examine  it  in  its  most  uvfnvorable  aspect^  for  the 

satisfaction  of  those  who  receive  these  new  ideas  with  difficulty. 

It  is  this  task  which  the  writer  proposes  to  himself, — to  examine  the 
feasibility,  and  the  probable  results  of  the  Reservoir  Plan,  upon  the  or- 
dinary hypothesis  applied  by  Engineers  to  the  construction  of  reservoirs  to 
feed  canals,  where  the  whole  deticency  of  water  is  first  ascertained,  and 
then  the  reservoif  capacity  is  calculated,  to  collect  and  control  that  defi- 
ciency upon  the  supposition  of  the  reservoirs  being  filled  and  emptied  but 
once  a  year. 

This  will  be  judging  the  Reservoir  Plan  by  a  much  more  severe  test, 
than  its  able  author  has  thought  proper  to  subject  it  to — by  one  indeed 
harder  than  may  be  necessary,  but  which  must  be  considered  as  the  most 
unfavorable  view  that  can  be  taken  of  this  great  question,  and  as  a  test 
adequate  to  settle  all  doubts  upon  the  subject. 

We  will  therefore  assume,  that  the  reservoirs  are  filled  and  emptied  but 
once  a  year,  and  will  take  for  our  guide  the  year  1845  (see  Plate  I.)  as 
beim^  the  most  difficult  to  manage  of  all  those  which  Mr.  Ellet  has  tabu- 
lated"': a  year  in  which  for  218  days,  tlie  waters  of  the  Ohio  River  were 
less  than  six  feet  deep  on  Wheelitag  Bar,  and  of  which  the  entire  flow,  if 
fully  equalized,  would  only  have  furnished  an  uniform  depth  of  seven 
feet  throughout  the  year. 

UsinfT  Mr.  Ellet's  methods  of  computation  we  find  approximately 
that  the  deficiencies  of  that  year  (1845),  below  our  proposed  navigable 
gauTe  of  6  feet  deep  on  Wheeling  Bar,  were  as  follows — disregarding 
those  days  when  the  water  was  6  feet  deep  or  more. 

Deficiencies  <of  1845,  under  6  feet  deep,  on  Wheeling  Bar. 

Cubic  Feet. 
2  (lays  of  deficiency  under  6  feet  deep  =         450  Millions. 
"         "  =       1,725 

u  "         "  =  0         " 

"  "         "  =      9,705 

«  «         4.  _     11^930         " 

u  ..         «  _     17  452 

«  "         «  =     14,746 

"  "         "  =     24,744 

"  «         "  «=     20,388  " 

"         «  =       6.341 

"  "         "  =       6.714 

"  "         "  =     12,015 


January 

== 

2 

February 

= 

8 

March 

= 

0 

April 

= 

21 

May 

= 

20 

Juno 

= 

25 

July 

= 

24 

August 

= 

31 

Septenit)cr 

= 

30 

Octol)er 

= 

15 

Novcrnlicr 

__ 

17 

December 

__ 

25 

ToUU  318  126,210  Millions. 
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In  this  year  then,  disregarding  the  times  when  the  water  was  over  six 
feet  deep,  we  have  more  or  less  deficiency,  occurring  on  218  days  (some 
in  every  month  but  one),  and  amounting  in  the  aggregate  to  a  deficient 
flow,  requiring  a  supply  of  the  very  large  quantity  of  126,210,000,000 
cubic  feet  of  water  per  annum. 

With  this  striking  example  before  us,  we  will  now  assume  in  round 
numbers  that  the  deficiency  necessary  to  be  supplied  to  make  good  six  feet 
plumb  depth  of  navigable  water  the  year  round,  may  in  some  unfavora- 
ble years,  amount  to  the  very  large  quantity  o/' 150,000  millions  of  cubic 
feet  of  water  per  annum;  and  that  this  quantity  will  have  to  be  annually 
accumulated  and  held  in  reservoirs,  if,  as  we  are  now  supposing,  these 
reservoirs  can  be  filed  and  emptied  only  once  a  year. 

This  will  be  admitted  to  be  a  most  severe  hypothesis  by  which  to  test 
the  Reservoir  Plan,  but  it  will  appear  plainly  too,  we  hope,  before  the 
close  of  this  discussion,  that  the  plan  is  adequate  even  to  such  a  test. 

Proposing  to  go  back  upon  the  great  tributaries  of  the  Ohio,  the  Alle- 
gheny, and  the  Monongahela,  we  should  seek  our  reservoir  sites  in  or 
near  the  elevated  country,  where  we  should  find  an  available  rainfall 
deeper  than  the  average  drainage  from  the  whole  valley  taken  together, 
and  where  eighteen  inches  deep  over  the  whole  surface  drained  may  safely 
he  assumed  as  the  proportion  of  downfall  water  which  may^  one  year  wiih 
another^  be  utilized  in  reservoirs. 

.,,    ,  .       150,000,000,000     .r,f.^t.^      .,,.  c  r    ,     r 

We  have  then ir-^ — =100,000  millions  of  square  leet  ot 

lo  ^ 

surface  drainage  required  to  fill  our  reservoirs  once  a  year. 

.     ,  100,000,000,000     __.  .,        -  ,    .  ,    ,        • 

And  —  —  =  dob7  square  miles  of  drainage  needed,  or  m 

round  numbers,  say  3600  square  miles.  This  is  equal  to  a  square  area 
of  60  miles  on  a  side,  or  to  six  oblong  areas  of  40  miles  long  by  15  miles 
wide. 

Can  we  find  six  reservoir  sites  upon  as  many  creeks,  each  draining  a 
basin  equivalent  to  40  miles  long  by  15  miles  wide? 

Can  proper  locations  be  found  at  the  lower  ends  of  these  basins  for 
the  six  dams  necessary  to  form  sz.c  lakes,  commanding  each  a  drainage  of 
600  square  miles?  Or  for  a  greater  number  of  lakes  of  equal  aggregate 
capacity  ? 

These  questions  the  writer  believes,  can  be  answered  in  the  affirmative^ 
by  a  well  conducted  survey,  and  they  form  the  only  questions  of  impor- 
tance, which  remain  unsettled  in  the  discussion  of  this  great  subject. 

For  the  present  we  will  assume,  (what  Me  do  not  doubt,)  that5i.c  suit- 
able sites  can  be  found,  and  that  six  dams  can  be  erected  on  them,  each 
ponding  back,  or  giving  an  annual  available  capacity  of  25,000  millions 
of  cubic  feet  of  water,  or  150,000  millions  per  annum  in  all.  And  now  let 
us  see  what  sort  of  dams  these  lakes  would  require  ?  what  the  proximate 
extent  of  the  pool  ?  and  what  the  nature  of  the  feeding  apparatus  ? 

We  will  here  observe,  that  the  reasoning  which  leads  the  writer  to 
conclude  that  suitable  reservoir  sites  can  be  found,  is  based  upon  a  know- 
ledge of  these  facts. 

1.  That  the  channels  of  the  leading  tributaries  of  the  Allegheny  and 
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Monongahela,  or  certain  portions  of  them,  descend  at  the  rate  of  about 
four  feet  to  the  mile. 

2.  That  reservoir  dams  are  always  located  in  the  contractions  of  valleys. 
Consequently,  locations  would  be  sought,  (and  doubtless  found,)  upon 
streams  descending  about  lour  feet  per  mile;  while  the  dams  would  be 
placed  in  gorges  where  such  streams  break  through  ranges  of  hills. 

Established  at  pro[)er  points  upon  such  streams,  dams  of  100  feet 
water  raise,  would  swell  back  about  25  miles  upon  the  main  streams,  and 
swell  out  above  the  gorges  to  a  width  of  a  mile  or  more,  and  up  all  the 
small  affluents,  to  an  extent  that  will  give  us  probably  an  average 
breadth  of  surface  of  near  f ths  of  a  mile,  with  an  available  depth  of 
50  feet;  these  dimensions  would  give  us  25,000  millions  of  cubic  feet  of 
water,  the  quantity  required  for  our  purpose  in  each  of  six  reservoirs, 
and  such  sites  in  the  opinion  of  the  writer,  may  be  readily  found  by  suit- 
able surveys. 

The  writer  is  the  more  contident  in  the  expression  of  this  opinion  in  con- 
sequence of  having  been  called  on  in  the  course  of  his  professional  expe- 
rience, to  locate  eigJit  reservoirs,  and  to  construct  two.  Those  who  have 
had  occasion  practically  to  locate  the  dams,  and  to  see  the  water  lines  of 
reservoirs  patiently  traced  out  upon  the  ground,  wiih  the  spirit  level, 
will  not  hesitate  (we  believe)  to  admit  the  strong  probability  of  adequate 
sites  being  found  of  the  dimensions  stated,  but  this  question  canbe  deter- 
mined absolutely  only  by  survey. 

Admitting  that  sites  can  be  found,  whereon  with  proper  works,  we 
might  store  up  for  use  in  each  of  six  reservoirs,  the  large  quantity  of  25,000 
millions  of  cubic  feet  of  water,  the  next  question  is,  are  suck  works  prac- 
ticable ? 

The  answer  to  this  by  every  civil  engineer  must  be  in  the  affirmative, 
for  reservoirs  form  some  of  the  oldest  constructions,  known  to  the  profes- 
sion as  well  as  some  of  the  most  recent. 

From  the  Saint  Ferreol  Reservoir,  constructed  in  1667,  on  the  Langue- 
doc  Canal,  in  the  heart  of  France,  (and  still  in  successful  use,)  down  to 
the  twenty  reservoirs  constructed  of  late  years  by  the  civil  engineers  of 
this  country  to  feed  various  canals,  the  formation  of  such  works  has 
been  well  understood,  and  they  have  invariably  been  successful. 

To  show  the  method  usually  adopted  in  this  country,  for  the  construc- 
tion of  such  works;  the  writer  refers  to  the  transverse  sections  of  three 
reservoir  dams  (see  Plate  II.,  Figs.  1,  2,  3.)  of  which  a  brief  description 
only,  will  be  necessary. 

They  are  formed  by  a  heavy  mound  of  water-tight  earth  thrown  across 
a  valley  at  a  suitable  point  ;  this  bank  of  earth  is  connected  with  solid 
and  impervious  bottom,  by  a  deep  longitudinal  excavation  called  the 
puddle-ditch,  subsequently  filled  with  the  best  material  attainable,  and 
wetted  if  practicable.  At  the  ends,  this  puddle-ditch  filling  is  connected 
with,  and  ste|)ped  up  upon  impervious  ground,  cut  into  deep  benches. 
The  mound  is  always  protected  and  weighted  upon  the  exterior  or  land- 
side  by  means  of  a  mass  of  stone  called  the  riprap,  and  is  often  secured 
on  the  water-side  with  a  slope  wall  of  stone. 

In  all  cases,  these  mounds  of  earth  require  to  be   combined  with  a 
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^vide  waste  wier  excavated  into  the  hill,  on  one  or  both  sides,  and  fully 
adequate  to  waste  the  entire  stieam  in  flood  when  the  reservoir  is  full. 

ReCerring  now  to  Plate  H. 

Fio^  1.  Is  a  transverse  section  of  the  Reservoir  Dam,  constructed  by 
the  Schuylkill  Navij^Htion  Company,  in  1848  (under  the  di- 
rection of  the  writer),  on  the  liead  of  Silver  Creek,  in  Schuyl- 
kill County,  Pennsylvania. 

Fig.  2.  Is  a  cross  section  of  the  Reservoir  Dam  (called  the  Berger 
Reservoir,)  constructed  by  the  Union  Canal  Company,  in 
1849,  on  a  branch  of  the  Swatara,  near  Piuegrove,  Schuylkill 
County,  Pennsylvania,  under  the  direction  of  \Vm.  Lehman, 
and  B.  B.  Lehman,  Ksqs.,  Resident  Engineers,  (who  have 
kindly  furnished  the  Section). 

Fig.  3.  Is  a  transverse  section  of  a  Reservoir  Dam,  now,  1856,  in  the 
course  of  construction  (under  the  direction  of  the  writer), 
by  the  Poltsville   Water  Company,  at  Pottsville,  Penna. 

DETAILS. 

a.  Valve  house  containing  the  stop-cocks.     CDouble.) 

b.  Riprap  fortncil  of  coarse  stone. 

C.  Puddle-ditch,  sunk  to  impervious  material. 

d.  Head  of  pipe  wall,  of  cement  masonry. 

e.  Feed  pipes  (12  inches),  laid  on  cemented  masonry. 

f.  Water  of  the  Pool  formed  hy  Dam. 

g-.  Embankment  of  earth,  carted  in  thin  layers. 

The  chief  novelty  in  these  reservoirs,  is  the  mode  of  feed ingy/o^n  the 
lower  ends  of  the  pipes,  first  adopted  by  the  writer  at  Silver  Creek,  in  1847, 
and  since  successlullyapplied  lo  two  other  reservoiri.  At  the  lower  end 
of  each  pipe  are  two  stop-cocks,  both  so  arranged  as  to  be  accessible  at 
all  times  lor  repairs  and  supervision,  and  one  of  which  acts  as  a  guard 
for  the  other. 

These  transverse  sections,  with  the  references  above,  fully  explain 
themselves,  and  are  introduced  here  to  show  that  these  constructions  are 
common  and  loell  understood  works  of  engineering. 

In  1837  or  '38^  two  reservoirs  were  constructed  for  the  State  of  New 
York  (by  John  B.  Jervis,  Esq.,  Chief  Eng.,  and  William  J.  McAlpine, 
Esq.,  Assistant  Eng.),  for  the  purpose  of  feeding  the  Chenango  Canal; 
one  of  these  had  a  water  raise  of  45  feet,  fwid  the  other  of  50  feet,  and 
both  had  similar  sections  to  those  marked  upon  Plate  II. 

In  1839  and  subsequent  years,  the  State  of  Pennsylvania,  to  supplv  her 
mainline  of  canal,  constructed  two  reservoirs  at  the  foot  of  the  Allegheny 
Mountains,  one  on  either  side — the  Eastern  Reservoir  has  a  water  raise 
of  28  feet — the  Western  Reservoir  of  62  feet;  they  both  have  transverse 
sections  generally,  similar  to  those  of  Plate  II,  having  slopes  inside  of  2 
to  1,  and  outside  of  l.V  to  1,  with  heavy  ripraps  externally.  These  were 
planned  and  chiefly  constructed  by  William  E.  xMorris,  Esq.,  Civil  En- 
gineer. 

It  seems  unnecessary  to  multiply  examples  where  the  constructions  are 
all  so  similar  :  (wer  twenty  reservoirs  are  now  in  successful  use  upon  the 
canals  in  this  country,  performing  towards  them  in  dry  seasons,  pre- 
cisely the  same  offices  as  the  reservoirs  proposed  by  Mr.  Ellet  will  perform, 
towards  the  Ohio  River. 
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The  Saint  Ferreol  Reservoir,  built  in  1667,  the  oldest  large  reservoir 
in  existence,  has  the  following  leading  dimensions:  (Andreossi's  Histoire 
du  Canal  du  Midi.) 

Water  Raise  =     lO>i.  feet. 

Height  of  Uam       =     107.     " 
Lengih     "  =   2558.     " 

Thickness  at  base  =     394.     " 

This  Reservoir  Daoi  was  constructed  of  earth,  with  a  walled  breast  of 
stone-work,  curiously  arranged.  (See  De  Lalande's  Canaux  de  Naviga- 
tion-Canal de  Languedoc.) 

It  is  this  great  structure,  the  durability  of  which  has  been  so  amply 
tested  by  the  hand  of  time,  that  will  be  taken  by  the  writer,  as  the  pro- 
totype of  those  suggested  in  this  paper. 

Our  proposed  Reservoir  Dams,  therefore,  will  have  the  general  dimen- 
sions, and  the  same  water  raise  as  that  of  Saint  Ferreol,  built  in  1667, 
in  successful  use  Jbr  nearly  two  centuries,  and  the  practicability  oj"  imitating 
which  cannot  be  doubted. 

We  come  now  to  consider  the  feeding  works  necessary  to  stop  and 
to  let  loose,  at  will,  the  vast  body  of  water,  which  we  propose  to  pen  up 
in  these  six  artificial  lakes  and  see  what  diflficulties  they  may  involve. 

The  Ohio  River  flow  in  the  driest  season  is  never  less  than  one  foot 
deep  upon  the  Wheeling  Bar,  but  the  navigable  depth  we  need  is  six  feet; 
the  maximum  quantity  of  water,  therefore,  that  can  ever  be  required  in  any 
24  hours  is  the  difference  of  the  river  flow  at  these  depths  for  that  time, 
or  the  quantity  required  daily,  to  produce  and  to  maintain,  a  raise  of  5 
feet  upon  the  lowest  water  depth  of  one  foot — now  by  Mr,  Ellet's  tables  : 

Cubic  foet  per  day 
of  24  hours. 

6  feet  deep  on  Wheeling  Bar,  flows,         .  =1,164,000.000. 

1  do.  do.  .  =      103,000,000. 

Difference  or  maximum  daily  quantity 

required  from  reservoirs  in  dry  weather,  =   1,062,000,000. 

Divided  by  six,  therefore,  the  feeding  apparatusof  each  reservoir  must 
have  a  maximum  power  under  all  circumstances,  of  expending  177,000,000 
of  cubic  feet  of  water  in  24  hours,  or  &/2049  cubic  feet  per  second. 

To  expend  this  quantity  per  second  would  require 

Under  100  feet  head  =    7  pipes  of  3  feet  diameter  each. 
16  «  =24 

«  4  "  =36 

Now,  inasmuch  as  all  the  reservoirs  would  rarely  retain  at  any  moment 
of  their  w^orking  operation  precisely  the  same  depth  of  water,  it  seems 
evident  that  24  cast  iron  feeding  pipes,  of  3  feet  diameter  each,  would 
form  an  ample  feeding  apparatus,  even  for  these  artificial  lakes. 

Three  feet  in  diameter  is  not  an  uncommon  size  for  water  pipes — it  is 
the  same  employed  in  the  mains  of  the  City  of  New  York — and  of 
that  diameter,  stop-cocks  are  made  working  with  a  screw,  which,  under 
100  ft.  head,  could  be  readily  operated  by  two  men  with  suitable  wrenches, 
or  even  by  one  man  if  necessary. 
We  will  now  refer  to  Plate  II.,  fig.  4,  which  shows  a  transverse  section 
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of  a  datii  suitable  for  the  foriiiation  of  our  proposed  artificial  lakes.  The 
mouriil  is  proposed  to  be  foumlfd  upon  rock,  and  sustained  and  prote-ct- 
ed  in  front  by  a  great  mass  of  cemented  masonry,  by  means  of  notclies, 
in  which,  of  the  proper  lenmh,  and  twelve  feet  deep,  adequate  waste 
wiers  wdl  be  formed  on  both  sides,  one  on  each. 

That  a  structure  of  this  kind  is  entirely  practicable,  and  that  it  would 
make  a  substantial  and  durable  work,  will,  we  think,  be  admittt-d  by 
every  professional  reader;  and  it  now  only  remains  to  indicate  roughly 
the  probable  cost. 

T/te  Estimated  Cost  of  One  Dam. 
Cemcnle^  Masonry  (Rul.ble  Work;,  203,000  Pers.  at  $1,     =   $812,000 
E.nbankment,  1,150,000  cubic  yards  at  30c.,  ,  =       345.000 

ii4  Fi-eilin^  Pipes  (36  inclij.  7200  ft.  lineal  at  ^Is,  =        108.000 

48  (30  inch.;  Stop-cocks  at  S:i.oO  each,  .  =         16,800 

Preparing  Foundation,  Puddling,  &c.,  .  =       100,000 

Clearing  site,  forming  roads,  &c.,  .  =       150,000 

Valve  house,  and  houses  for  attendants,  .  =  50,000 

For  eventually  riprapping  the  interior  slope,       .  >=       100, (JOO 

12.000  acres  of  land  at  "i*  10,  .  .  =       120,000 

llngineering  and  contingencies,  .  =       198.000 

Total  for  each  Lake,  .say,  .$  2,000,000 

Or,  for  the  whole  six  urtijicial  lakes,  say  twelve  mil/ions  of  dollars. 

We  come  now  to  s{)eak  of  the  probable  cost  of  maintaining  and  operat- 
in*''  reservoirs. 

It  is  the  uniform  experience  of  all  Engineers  who  have  had  the  charge 
of  properly  constructed  works  of  this  nature,  that  they  coat  little  orno'.hing 
for  repairs. 

The  reason  is  obvious  ;  these  works  properly  constructed  consist  of 
nothing  but  earth,  stone,  and  iron,  in  masses  suitably  protected,  and 
hence  have  not  within  them  or  about  them,  any  elements  of  decay. 

Within  the  first  few  years,  settlements  of  the  bank  have  to  be  made 
good,  and  the  interior  slope  eventually,  when  wt^ll  settled,  should  be 
protected  wiih  a  ri|)rap  or  slope  wall  of  stone,  for  all  which,  the  estimate 
we  have  oflered  makes  due  provision;  once  come  to  stability  or  the  con- 
struction ended,  there  is  nothing  remaining  to  be  done  while  earth,  stone, 
and  iron  endure,  and  this  is  the  actual  e.vperience  wiih  existing  reser- 
voirs 

With  regard  to  the  attendance  in  operation,  it  may  be  observed,  that 
works  of  this  value  and  magniiude,  require  to  be  carefully  watched  and 
warded  day  and  night  to  prevent  depredations  and  interference;  these 
watchmen,  when  directed,  will  open  and  close  the  valves;  and  for  these 
purposes  a  force  of  four  men  at  each  reservoir  would  be  ample;  less  force 
indeed  might  do,  as  canal  reservoirs  have  only  the  attendance  of  a  single 
man  each;  but  we  will  assume  that /bu/-  are  necessary;  the  six  dams  will 
therefore  require,  say  24  men,  and  including  materials,  tools,  oil,  paint, 
&c.,  the  cost  of  actual  maintenance  at  all  these  reservoirs  cannot  exceed  a 
total  of  $15,000  per  annum. 

As  collateral  to  this  subject,  we  will  now  add  a  few  words  u-pon  the 
probable  cd'ect  of  such  large  reservoirs  upon  the  Ohio  River  floods. 

Although  it  is  an  incident  (and  a  very  important  or>e,)  that  the  Reser- 
voir Plan  must  necessarily  act  to  a  considerable  exteat  to  moderate  the 
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floods  of  the  Ohio  River,  it  does  not  come  within  the  scope  of  the  pre- 
sent paper  to  discuss  that  question. 

It  is  proposed  herein  to  form  lakes  of  great  capacity  for  the  continued 
support  and  maintenance  of  six  feet  navigation  alone;  nevertheless,  as 
those  lakes  are  calculated  to  cover  and  to  cut  off  the  drainage  of  3587 
square  miles  out  of  24,337  square  miles,  or  over  one-seventh  of  the  whole 
drainage  above  Wheeling,  and  as  their  capacity,  too,  is  computed  to  in- 
tercept the  high  ratio  of  18  inches  vertical  of  the  whole  annual  rain-fall, 
there  cannot  be  a  doubt  that  they  will  operate  materially  for  the  reduction 
of  floods. 

For  every  year  of  which  we  have  any  history,  shows  some  deficiency, 
and  usually  a  very  large  one,  under  the  line  of  six  feet  water,  which  is 
well  illustrated  by  the  shaded  portions  of  Plate  I,  and  as  these  shaded  por- 
tions are  to  be  filled  by  reservoirs  intercepting  the  flood  waters,  they  must 
cut  off  an  equal  quantity  from  those  high  peaks  of  the  profiles  which 
represent  the  floods. 

We  think  it  certain,  then,  that  by  a  method  of  management  which  ex- 
perience would  snon  indicate,  reservoirs  of  the  magnitude  contemplated 
here,  cannot  fail  to  efifect  a  great  amelioration  of  the  freshets  of  the  Ohio 
River. 

We  will  now  present  a  brief  summary  of  the  results  arrived  at  in  the 
discussion  of  the  Reservoir  Flan. 

DEMONSTRATED    CHIEFLY  BY  THE  AUTHOR  OF  THt)  PLAN. 

1.  That  the  average  rain-fall  in  the  basin  of  the  Upper  Ohio  if  intercepted  by  reservoirs 
in  wet  seasons  for  use  in  dry  ones,  is  more  than  sufficient  for  the  maintenance  of 
six  feet  depth  of  navigable  water  throughout  every  year. 

3.  That  the  water  draining  away  by  the  channel  of  the  Ohio  River  as  measured  day 
by  day  at  Wheeling,  Virginia,  if  regulated  by  reservoirs,  is  more  than  adequate  to 
the  maintenance  of  a  navigable  depth  of  six  feet  throughout  each  year. 

3.  That  by  means  of  reservoirs,  the  equalization  and  regulation  of  the  flow  of  the  Ohio 

River,  to  the  extent  necessary  to  maintain  a  permanent  steamboat  navigation   six 
feet  deep,  can  be  certainly  and  economically  effected. 

4.  That  reservoirs  are  common  and  well  understood  works  of  engineering,  which  when 
judiciously  located  and  constructed,  never  fail  in  their  object,  and  that  over  twenty 
of  them  are  now  in  successful  use  upon  various  canals  in  this  country  alone. 

5.  That  six  feet  depth  of  navigable  wjter  is  ample  to  maintain  a  permanent  steamboat 

navigation,  and  also  to  keep  the  river  clear  of  stoppage  by  ice. 

6.  That  by   employing  receiving  and   regulating   reservoirs  of  small   size,  frequently 

filled  and  emptied   annually,  a  navigable  depth  of  five  feet*  could  be  maintained, 
bv  means  of  an  outlay  in  reservoirs  of  only  one  million  of  dollars. 

7.  That  by  using  six  large  artificial  lakes,  to   be  filled  and  emptied  but  once  a  year,  a 

navigable  depth  of  six   feet  can  be  permanently  maintained  by  an  outlay  in  reser- 
voirs of  twelve  millions  of  dollars. 

8.  That  the  reservoirs  constructed  of  imperishable   materials   will    require  no  repairs, 

when  once  properly  finished. 

9.  That  the  expense  of  operating  the  reservoirs  in  the  maintenance  of  six  vertical  feet 

of  water,  by  means  of  six  artificial  lakes,  will  not  exceed  $15,000  dollars  per  annum. 
10.  That  six  artificial  lakes  of  the  size  herein  contemplated,  could  not  fail  to  exert  a  ma- 
terial influence  in  moderating  the  Ohio  River  floods. 

We  will  conclude  this  branch  of  our  subject  by  observing;  it  appears 
evident,  that  taking  the  wost  favorable  view  of  the  Reservoir  Plan,  an 
outlay  of  only  one  million  of  dollars  in  reservoirs  may  maintain  3  Jive  feet 

*  Mr.  EUct  has  framed  the  reservoir  plan,  and  argues  it  at  present,  with  a  view  to 
five  feet  depth  of  water  only,  and  by  the  use  of  reservoirs  often  filled  and  emptied  every 
year,  proposes  to  eflcct  this,  for  the  astonishingly  small  outlay  named. 
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navigation,  while  by  taking  the  most  unfuvorahle  view,  a  permanent 
navigation  six  feel  deep  in  llie  Ohio  Kiver  ran  be  certciinly  established  by 
an  outlay  of  twelve  million  of  dollars. 

We  will  now  proceed  to  discuss  the  other  pi  )ns  proposed  for  the  im- 
provement of  ihe  Ohio  River  navigation. 

REFERENCES  TO  PLATES. 

PLATE   L     Daily  heighu  of  water  in  the  Ohio  River,  tor  six  successive  years,  taken 
upon  the  Bar  at  Wheelitif^,  V'irgiriid,  and  Proliled  from  the  Tables  of 
Charles  EUet.Jr.,  Civ.  En<r. 
The  shaded  parts  show  the  deficiencies  required  to  be  supjjlied  in  each  year  from  re- 
servuirs  to  lualte  good  a  navigable  depth  of  six  feet  throuijliout  each  year. 

0.   Level  of  top  of  Bir  at  Wheeling,  or  zero  of  the  Wheeling;  water  gauge. 
tw.  Lowest  water  at  Wheeling,  or  one  foot  <leep  upon  the  Bar. 
PL.    Proposed  level   to  be  maintained  l>y   Reservoirs,  equal  to  an   uniform  navigable 

depth  of  six   feet. 
AD.  Average  depth  of  eacli  year,  supposing  the  flow  to  be  equalized  throughout, 

PL.ATE   n.   Fi^.  4. — Proposed  section  of  Dam  for  artificial  lake. 

a.  Rubble  wall  laid  in  cement. 

b.  Foundation  of  wall  and  bank  on  rock. 

c.  Bank  of  earth,  carted  in  thin  layers. 

d.  Outlet  of  the  three  feet  feeding  pipes. 

e.  Inlet  of  the  three  feet  feeding  pipes. 

f.  Head-wall  of  feed  pipes,  laid  in  cement. 
p.  Valve-house,  for  the  feeding  arrangement. 
h.  Water  ponded  back,  or  body  of  the  Jake, 

f .  Water  surface  of  the  lake. 

k.  Rear  of  wall,  to  be  plumb,  and  plastered  with  cement. 

PLATE  IL    Fiir.  5.— Freshet  Profile  of  Dam,  No.  5,  of  the  Chesapeake   and   Ohio 
Canal,  on  June    1st,  1836. 

a.  The  Dam,  a  wooden  crib-work,  the  comb,  =  17^  feet  above  common  low 

water. 
h.  Surface  of  Pool  at  common  low  water,  about  G  inches  above  the  comb. 
c.  d.  t.  "  "         the  highest  of  the  Freshet,  by  levels  taken  on  the  spot. 

f.  c.  Top  level   of  the   Freshet,  beyond   the  influence  of  the  Dam,  showing 

also  top  water,  supposing  Dam  removed. 

g.  h.  Surface  of  ordinary  low  water  in  the  Potomac  Rjvcr,  ascertained  by  ac- 

curate levels. 
o,  0.  Reference  level,  or  Datum  line. 

b.  Point  where  level   of  comb    strikes    the  level  of  common   low  water. 

Dotted  line  is  level  of  comb  of  Dam.     At  points  d.  e.  rise  of  Fresiiet 
over  the  line  f.  c.  =  b  feet. 

(To  be  Continued.^ 


Description  of  the  Drainage  of  Ihe  Haarlem  Mere.* 

(Continued  from  Vol.  XXXII— page  370J 

The  principal  condition  of  the  contract  with  the  district  was,  that  in 
summer  the  level  of  the  boezern  should  not  be  raised  more  than  17  centim. 
(6- gin.)  above  M.  L.,  while  in  the  winter  15  centim.  more,  or  32centira. 
(12^  in.),  were  allowed.  These  conditions  have,  to  a  great  extent,  in- 
creased the  duration  of  the  work,  and  accordingly  the  expense  of  the 
drainage,  while  they  necessitated  the  constant  stopping  of  the  engines, 
when  the  prescribed  level  was  attained.   In  the  meanwhile,  the  enclosure 

*  From  the  Lond.  Artizan,  August,  1856. 
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of  the  lake  was  finislied,  and  two  other  engines  were  constructed  of  the 
same  jnnver  and  arriuigeaient  as  the  Leeghwater,  with  some  few  modi- 
fications, which  hrtve  been  indicated  above.  One  of  the  two  i:>  placed 
on  the  spot  where  ihe  river  Spaarne  unites  with  the  intercepting  canal, 
the  greatest  quaniiiy  of  water  raised  by  it  being  conducted  to  Spanrndam^ 
"wherr  it  is  discharged  into  the  Y.  It  is  called  the  Cruquius^  alter  the 
name  of  a  man  who,  in  the  year  1742,  made  a  sivilful  plan  for  draining 
the  mere,  while  the  other  is  placed  on  the  north  side,  in  the  vicinity  of 
the  sluices  at  H'llfweg.  It  is  called  the  Lynden,  in  lioiior  of  Van  Lynden 
van  Hemmen,  Bait.,  who  in  1822  published  an  excellent  treatise  on  the 
drainage  of  the  mere,  but  did  not  live  to  see  the  realization  of  his  cher- 
ished iilea.  Hoth  these  engines  are  indicated  on  the  map  by  their  re- 
spective names.  The  building  of  the  Cruquius  was  contracted  for,  for  a 
sum  of  220,665  fl.,  but  to  this  sum  are  to  be  added  10,000  fl.  for  the 
unusurtl  difficulties  encountered  in  laying  the  foundations,  which  were 
of  such  a  nature  that  the  contractor  had  nearly  given  up  the  work,  so 
that  the  total  cost  ha^  been  230,665  fl.  (^£19,222).  The  .soil,  at  the  depth 
required  for  the  foundation,  was  of  such  a  nature  that  the  utmost  energy 
and  nicety  of  skill  were  required  to  overcome  the  almost  insurmountable 
difficulties.  It  con-is  ed  of  a  layer  of  shale,  through  wliich  water  and  sand 
percolated  with  such  force  that  a  portable  steam  engine  of  10  H.  P.,  and 
three  other  niachines  for  raising  water,  moved  by  sixty  horses,*  were 
not  capable  to  discharge  the  water  and  sand  at  the  same  rate  as  it  entered 
at  the  bottom.  At  the  same  time,  the  sides  of  the  pit  were  forced  out 
by  the  superincumbent  weight,  so  that  another  mode  of  working  had  to 
be  adop'ed,  or  the  work  given  up.  Therefore,  to  prevent  the  sides  of 
the  pit  from  slipping,  heavy  deals  were  driven  in  the  bottom,  close 
against  ihem,  one  near  the  other,  forming,  as  it  were,  an  immense  tub, 
so  that  the  water  could  not  enter  then  through  the  bottom,  whence  it 
was  duly  discharged  by  the  addition  of  a  fourth  machine,  so  that  a  power 
of  no  less  than  eighty-four  horses,  besides  the  steam  engine,  were  night 
and  day  at  woik  to  raise  the  water,  which  entered  continuously  with 
great  force.  Duiihg  this  time,  no  less  than  1700  })iles  had  to  be  driven 
in  the  bottom  of  the  pit,  and  a  woodon  platform  laid  on  their  tops  ;  this 
work  had  to  be  carried  on  with  the  greatest  possible  dispatch,  no  less 
than  450  men  being  at  work  in  the  pit  at  the  same  time.  In  this  manner 
art  has  triumplie(J  over  the  obstacle.^:,  so  that  the  building  has  been 
elevated  on  a  firm  and  secure  foundation.  The  other  building  pre- 
sented no  difficulties  whatever,  and  was  erected  for  a  sum  of  218,528  fl. 
(=£18210). 

The  two  engines,  with  the  levers  and  boilers,  were  contracted  for 
by  the  same  f.rms  which  had  constructed  the  Leeg/iwater,  lor  a  iirice  of 
639,423  fl.  (.£53,285).    They  were  to  be  finished  in  August,  1848,  but 

•  The  niachines  penerally  made  use  of  in  Holland  for  draining  drep  foundation.s  are 
a  sort  of  noria,  con.«istinff  of  a  square  wooden  trunk  lying  at  an  angle,  it  licing  open  at 
both  ends  ;  the  bottom  end  enters  the  water  and  the  top  is  laid  at  the  level  to  whuli  the 
■water  has  to  l)e  raised.  An  endless  chain,  passing  over  r<illrrs,  at  the  top  and  bottom 
of  the  trunk,  passes  through  it,  being  provided  at  short  distances  with  square  boards,  fit- 
ting nearly  in  the  trunk.  The  upper  roller  being  moved  by  horse-gear,  the  water  con- 
tained between  each  pair  of  boards  is  conveyed  to  the  required  height  and  discharged 
»t  the  top. 
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from  various  circumstances  it  was  not  before  the  beginning  of  1849  that 
they  could  be  set  at  work. 

In  the  meanwhile  the  drainage  of  the  mere  was  commenced  by  the 
Leeghioater  alone,  which  had  been  set  in  action,  discharging  the  water 
from  the  lake,  on  the  7th  of  June  of  the  preceding  year,  the  level  of  the 
mere  beincj  at  that  time  013  met.  (5  ins.)  below  M.  L.  The  Cruquius 
commenced  pumping  on  the  1st  of  April,  1849,  the  Lynden  eighteen  days 
afterwards.  The  first  engine  had  lowered  the  level  of  the  mere  during 
the  time  of  its  working  014  met.  (5.^-  ins.)  At  this  time  the  drainage 
may  be  reckoned  to  have  commenced,  it  being  finished  in  July,  1852, 
occupying  thirty-nine  months,  a  greater  time  tiian  was  calculated,  but 
which  is  explained  by  the  following  statement : — 

The  three  engines  made,  during  this  space  of  time,  together,  14,004,032 
strokes,*  discharging  (deducting  j'gth  for  leakage),  831,839,501  cubic 
met.  (817,712,236  tons)  of  water.  At  the  commencement  of  the  drain- 
age the  de{)th  of  water  in  the  lake  was  3-21  met.  (10  ft.  5  ins.),  which, 
with  an  area  of  18,100  hectares,  gives  a  cubical  content  of  581,010,000 
cubic  met.  The  rain  which  fell  during  this  period  has,  according  to  very 
careful  observations,  been  in  excess  of  the  evaporation  by  the  trifling 
quantity  of  0-0202  met.  (0-7753  ins.),  giving  for  the  surface  of  the  lake 
3,656,200  cubic  met.,  so  that  the  total  quantity  of  water  in  the  mere, 
addeil  to  the  falling  rnin  water,  amounted  to  584,666,200  cubic  met., 
falling  short  by  247,173,301  cubic  met.  (244,253,745  tons)  of  the  calcu- 
lated quantity  pumped  out.  This  difference  may  be  partly  ascribed  to 
leakage,  which  undoubtedly  on  many  occasions  has  been  greater  than 
y'gth  of  the  quantity  raised,  and  partly  to  the  strokes  not  always  being 
full  ;  but  these  causes  cannot  answer  for  the  great  difiference  which  must 
for  the  most  part  be  ascribed  to  filtration  through  the  bottom  and  sides. 
This  filtration,  which  is  met  with  in  all  similar  drainage  works,  but  in 
this  instance  in  a  rather  greater  proportion  than  usual,  goes  on  decreasing 
afterwards,  when  the  newly-laid  embankments  are  thoroughly  dried  and 
settled,  but  never  disappears  totally.  It  depends  on  the  greater  or  less 
porosity  of  the  soil,  which,  especially  on  the  north-west  side  in  the  vici- 
nity of  the  river  Spaarne,  is  of  a  very  light  and  porous  nature.  Heavy 
repairs  were  required,  which,  on  an  average,  caused  a  delay  for  each 
engine  of  three  months,  the  inadvertency  of  an  engine  driver  causing  the 
breaking  down  three  of  the  heavy  levers  at  the  Leeghwater,  while,  by  some 
unknown  cause  at  the  Cruquius,  the  ears  of  the  great  cap  for  the  guide- 
rods  were  broken  otf.  The  buckets  and  foot-valves  required  many 
repairs,  caused  principally  by  the  great  quantity  of  mud  collecting  on 
the  platform  on  which  they  stand,  so  that  it  had  to  be  cleared  many  times, 
for  which  purpose  the  building  had  to  be  isolated  from  the  mere  by  dams. 
But  the  greatest  delay  was  caused  by  the  regulations  of  Wiynland  requi- 
ring  the  engines  to  stop,  when  the  level  of  the  boezem  was  raised  to  a 
certain  height. 

By  these  combined  causes,  the  engines  were  in  full  work  but  half  of 
the  lime  during  the  drainage — viz  :  nineteen  months  and  a  half.  The 
water  [)umped  out  exceeded  the  quantity  expected  (which  was,  as  before 
stated,  766,000,000  of  cubic  met.),  by"  nearly  66,000,000  cubic  met., 

•  I'liis  number  of  strokes  is  reduced  to  the  total  number  of  pumps. 
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requiring  one  month  and  a  half  to  be  pumped  out,  increasing  the  calcu- 
latfd  lime  to  fifteen  months  and  a  half,  leaving  out  a  ditierence  of  four 
months,  which  is  to  be  ascribed  to  the  speed  at  \Ahich  the  engines  were 
■worked  bcinfj;  less  than  was  calculated,  this  being  considered  necessary 
for  safety.  Even  assuming  the  very  improbable  circumstance,  that  the 
filtration  will  not  decrease,  the  calculations  show  that  under  the  most  un- 
favorable circumstances,  the  engines  are  capable  of  removing  the  great- 
est possible  quantity  of  water  that  may  collect  in  a  month,  v^'hich  has 
been  proved  by  the  experience  acquired  during  the  three  years  the  lake 
has  been  dry. 

In  the  preliminary  plan  it  had  been  fixed  that  a  fourth  sluice-gate 
should  be  added,  to  the  three  existing  at  Halfweg^  for  giving  the  water 
a  better  discharge  at  that  point.     The  Commissioners,  however,  had  de- 
layed the  execution  of  this  work,  so  as  to  watch  and  be  able  to  judge 
correctly  of  the  action  of  the  steam  engine  at  Spaarndam  on  the  boezem, 
as  also  the  influence  of  the  enclosure  of  the  mere,  on  the  affluence  of  the 
water  to  these  sluices,  the  water  being  now  conducted  only  from  the  two 
sides  of  the  canal.     This  experience  showed  that  the  existing  sluices 
were  more  than  sufficient  to  discharge  the  water  in  the  direction  indi- 
cated, but  they  saw  the  desirableness  of  erecting  another  steam  engine. 
Accordingly  the  placing  of  a  steam  engine,  after  the  manner  of  that  at 
Spaarndam,  was  resolved   upon,  but  pecuniary  difficulties  delayed  the 
execution  of  this  plan  until  the  year  1850,     For  this  engine  one  of  the 
existing   sluice  gates  has  been  utilized  in  such  a  matmer,  that  when 
natural  discharge  takes  place  this  sluice  works  as  before,  while,  w-hen 
needed,  the  water  is  discharged   through  it  by  the  steam  engine.     This 
engine  has  a  nominal  power  of  100  horses,  being  condensing  and  expan- 
sive, the  steam  pressure    being    three    atmospheres.     The  cylinder  is 
horizontal,  diameter,   1016  m,et.    (40  ins.);  stroke,  2-44  met.  (8  ft.) 
On  each  side  of  the  engine  are  three  flash-wheels,  having  a  diameter 
of  6-60  (21  ft.  8  ins.),  and  a  breadth  of  2  met.  (6  ft.  6f  ins.),  lying  at 
such  a  height,  that  they  can  even  work  at  spring  tides.     Their  axles  are 
not,  as  at  Spaarndam,  in  a  line  with  the   crank  axle  of  the  engine,  but 
are  moved  by  spur  wheels  and  pinions  in  such  a  proportion  that  as  the 
engine  makes   13^  revolutions  per  minute  (its  normal  speed)  the  wheels 
make  6  revolutions.     The  axles  of  the  wheels  are  furnished  v\ith  coup- 
ling-boxes, so  that  according  to  a  greater  or  less  difference  of  level,  one 
or  more  of  the  wheels  may  be  coupled.     To  supply  steam  to  this  engine 
there  are  three  cylindrical  boilers  with  internal  flues.     Diameter  of  boil- 
ers, 168  met,  (5  ft,  6  ins.);  diameter  of  flues,  1-02  met.  (3  ft.  4  ins.)  ; 
length,  8-.o3  met.  (28  ft.)     Above  and  across  these  boilers  is  placed  a 
steam  chest,  having  a  length  of  6'40  met.  (21  ft.),  and  a  diameter  of  1-22 
met.  (4  ft.) 

The  engine  should  have  been  fini.shed  in  June,  1852,  but  was  not 
ready  until  1853,  so  that  it  was  not  worked  untd  after  the  drainage  of 
the  mere  was  finished.  It  has,  however,  since  done  good  service  in 
discharging  the  water  from  the  boezern  of  Rhynland.  Had  it  been  erected 
in  1848,  it  would  have  contributed  much  to  shorten  the  time  of  the  drain- 
age- It  was  constructed  by  Messrs,  Paul  van  Vlissingen  and  Dudok 
van  Heel  at  Amsterdam,  lor  a  sum  of  79,924  fl.  (je6fc)60),  while  the 
building  was  erected  for  the  sum  of  94,762  fl,  (£7897). 
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During  the  drainage  of  the  mere,  no  unusual  wet  years  occurred  ;  for 
had  such  been  the  case,  the  enf^iries  must  have  been  stopped  for  a  much 
longer  time,  in  order  not  to  raise  the  level  of  the  boezem  of  Rhynland 
too  much,  which  during  this  lime  discharged  its  su[ierfluous  wafer  on  the 
points  before  named.  But  now,  after  the  drainage,  tlie  same  necessity 
for  a  good  discharge  exists,  aiid  much  more  than  before,  for  while 
formerly  the  superfluous  water  of  70,000  hectares  (173  000  acres)  was 
received  on  a  boezem,  having  an  area  of  22,700  hectares  (54,538  acres), 
the  superfluous  water  of  88,000  hectares  (217,460  acres),  has  to  be 
received  on  a  boezem  of  which  the  area  is  but  5000  hectares  (12,356 
acres),  so  that  its  level  is  raised  in  a  much  shorter  time.  Therefore, 
the  existing  means  were  considered  insuffiiient  to  meet  unfavorable  cir- 
cumstances, and  a  sum  of  200,800  H.  (jei6,600),  was  allowed  for  the 
erection  of  a  third  steam  eni^ine,  equal  to  that  at  Halfweg,  for  the  dis- 
charge of  the  boezem.  This  en^iIle,  which  at  this  very  moment  is  in 
course  of  construction,  is  intended  to  be  placed  at  Gouda,  to  brmo-  the 
water  on  the  river  Yssel.  With  the  aid  of  these  powerful  means,  there 
is  not  the  least  danger  of  the  district  of  Rhynland  being  overflowed,  for 
except  by  the  three  steam  engines,  the  water  is  discharged  at  Katwyk, 
on  the  North  Sea.  The  great  value  of  the  engines  lor  discharging  the 
bozeem  may  be  shown  by  the  stateuient  that  during  the  year  1854,  and 
the  first  four  months  of  the  following  year,  the  engme  at  Spaarndnm  has 
raised  about  184,000,000  cubic  met.;  and  that  at  Halfweg,  in  the  same 
time,  about  107,000,000,  making  together  a  volume  of  291,000,000 
cubic  met.  (304,000,000  of  tons.)  Three  great  pumping  engines  have 
drawn  from  the  mere,  which  after  the  drainage  is  called  polder,  since 
the  1st  July,  1852,  unto  the  1st  May,  1855,  398,000,000  cubic  met., 
being  at  the  rate  of  140,000,000  yearly,  or  7700  cubic  met.  per  hectare, 
corresponding  with  3067  tons  per  acre.  This  gives  a  height  of  0-77 
met.,  rather  more  than  30  inches  for  rain  and  filtration  water,  which  is 
considerably  more  than  that  foiind  by  Mr.  Glynn,  viz. — 24  ins.  giving 
7260  cubic  feet  per  acre  and  per  month,  while  this  height  gives  9166 
cubic  feet.  It  must,  however,  not  be  overlooked,  that  this  quantity  will 
decrease  after  some  years,  but  the  nature  of  the  soil  is  such  that  a  con- 
siderable quantity  of  water  will  alvvays  percolate  through  it. 

The  mere  being  dry,  it  remained  to  be  divided,  and  suitable  drains, 
roads,  and  bridges  had  to  be  constructed.  Il  was  a  point  of  consideration 
to  fix  the  area  of  each  piece  enclosed  by  drains,  so  that  it  should  not  be 
too  small,  whereby  too  much  valuable  grouml  was  occupied  by  the 
drains,  and,  at  the  same  time,  not  too  great,  whereby  the  drainaye  might 
be  imperfect.  In  the  earlier  drainages  by  wind-mills,  the  collective  area 
of  the  catch-water  drains  occupied  an  area  of  ,'(} — ,'.^th  of  the  whole 
surface;  but  in  the  case  of  land  drained  by  steam  power  so  great  an  area 
is  not  required,  while  the  drains  have  not  to  retain  the  water  until  the 
blowin'j;  of  a  favorable  wind,  but  can  be  discharged  at  the  rate  nf  their 
being  fdled.  It  was  accordingly  resolved  to  divide  the  land  in  pieces, 
surrounded  by  drains  of  an  area  of  20  hectores  (49-4  acres),  havinw  a 
length  of  1000  met.  (1060  yards),  and  a  breadth  of  200  met.  (212  yards), 
and  lying  in  the  direction  from  north-west  to  south-east.  By  this  divi- 
sion but  j'o  of  the  whole  area  is  0C(!apied    by  the   drains,  the   principal 
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canal  or  drain  having  a  width  of  25  met.  (82  (t.)  runs  in  nearly  a  straight 
line  from  the  Leeghwater  to  the  Lynden  engine,  having  a  length  of  about 
20.V  kiloraet.  (12|  miles),  while  another  drain  of  the  same  dimensions, 
perpendicular  on  it,  conveys  the  water  to  the  Cruquius.  Three  drains 
of  smaller  dimensions — their  width  being  but  8  met.  (26j  ft.) — run  paral- 
lel to,  and  on  each  side  of,  this  main  drain,  being  crossed  by  six  similar 
drains,  whereby  the  land  is  divided  into  squares,  which  again  being 
divided  longitudinally  by  roads  in  two  parts,  form  areas  of  300  hectares 
(741  acres),  which  by  the  minor  drains  are  again  subdivided  in  fifteen 
pieces  of  20  hectares,  as  indicated  above.  The  drains  are  indicated  on 
the  map  by  straight,  thicker  or  thinner  lines — the  roads  by  two  parallel 
lines  (=).  Except  the  small  drains,  dividing  the  squares  formed  by  the 
main  drains,  about  180  kilomet.  (112  miles)  of  drains,  nearly  200  kil. 
of  road  and  about  sixty-five  bridges  have  been  constructed,  of  which 
twelve  are  over  the  principal  main  drain.  These  works  have  been  ex- 
ecuted for  a  sum  of  1,261,199  fl.  (Xl05,099).  After  this  was  accom- 
plished, the  ground  had  to  be  sold,  which  was  done  in  the  three  conse- 
cutive years,  1853,  1854,  and  1855.  These  sales  have  produced  much 
more  than  was  expected, 16, 822  hectares  having  been  sold  for  7,972, 400fl. 
or  on  an  average  at  the  price  of  473  fl.  per  hectare  (j£16  2s.  8(1.  per 
acre).  An  area  of  32  hectares  (79  acres)  has  been  reserved  for  the  build- 
ing of  villages,  after  a  fixed  plan,  this  area  being  valued  at  a  sum  of 
7000  fl.  (^£583.)  The  quality  of  the  land  is  not  the  same  in  allplaces, 
some  tracts  being  of  the  first,  and  others  of  an  average  quality  ;  but  on 
an  average  it  is  good.  For  the  most  part  rape  seed  is  cultivated,  it 
being  the  best  crop  for  newly  drained  grounds.  The  crops  of  1855  have 
been  excellent,  as  well  as  regards  quality  as  quantity. 

To  complete  this  description,  it  only  remains  to  give  a  review  of  the 
total  expense.  For  the  drainage  was  borrowed,  a  capital  of  9,916,344  fl. 
(.£'826, 362)  nominally,  but  which  amounted  to  no  more  than  8,429,344  fl. 
effective,  to  which  were  added  afterwards,  at  diflerent  periods  552,000  fl. 
so  that  the  total  allowed  sums  amounted  to  8,981,344  fl.  (^£748,445). 

The  following  table  gives  the  amount  of  the  expenses  from  1839  until 
the  end  of  1855  : — 

Florins.  £. 

1.  Works  for  improving  the  discharge  of  the  ioeze/rt  of  Rynland, 
viz  :  the  widening  of  the  canal  and  sluice-gate  of  Katwyk, 
the  improvement  of  the  Spaarne,  the  erecting  of  the  steam- 
engines  at  Hpaarndaui  and   at  Halfvceg,  with  that  in  course 

of  construction  at  Gouda,  calculated  at  200,000  fl.         .  1,289,167  =  107,4.30 

2.  Enclosure,  embankment,  and  canal,                      .  1,983,257  =   165,689 

3.  Expropriation,                     .                           .                           .  684,514  =     57,042 

4.  The  three  steam  engines  for  the  drainage  of  the  lake,  with  the 

cost  of  repairs,  coals,  and  wages,  until  December,  1855,  2,299,523  =  191,627 

5.  Works  in  behalf  of  the  navigation — viz:  the  towing-path 
along  the  Spaarne  and  the  enclosure  canal,  with  the  bridges, 

improvements  of  some  existing  canals,  &c.,         .  133,288  =     11,107 

6.  Works  for  the  defence  of  the  capital  by  inundation,       .  275,921  =     22,993 

7.  Works  relative  to  the  division  of  the  grounds — viz:  the  con- 
struction of  drains,  roads,  bridges,  &c.,  .  .  1,261,199  =  105,100 

8.  Entertaining  and  repairs  of  the   different  works   during  the 

drainage,  until  the  end  of  1855,  .  .  363,751=     30,314 

9.  Direction,  office  expenses,  policy,  experiments,  &c.,  639,477  =     53,289 
10.  Expenses  not  provided  for,             .     .                    .  46,247  =       3,854 
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Whereto  are  to  be  added  220,000  fl.,  which  wore  expcr.dcd  for 
repairing  the  drains  and  enclosure  of  canal,  which,  in  the 
winter  from  1854-55,  had  suffered  consideral)ly  by  the  banks 
not  then  being  thoroughly  settled,  and  being  soaked,  the 
alternate  fiost  and  damp  weather,  caused  a  slipping  and  filling 
of  the  drains  and  canals, 


The  profits  may  be  calculated  as  follow  : — 

Sale  of  the  grounds, 

Profits  of  a  fund  formed  by  utilizing  the  money  not  directly 
required,  and  the  profits  of  the  grass  on  the  banks  being  sold 
until    1853, 

Profits  of  the  grass  during  1854,  as  also  from  the  taxes  for  keep- 
ing the  land  dry,  amounting  to  7  fl.  per  hectare  (As.  8d  per 
acre),         .... 

The  same  for   1855,     . 

Profits  from  the  sale  of  32  hectares  for  building  villages,  valued  at 

Profits  of  42  hectares,  near  the  engine  the  Cruquius,  valued  at 


Florins. 


220,000 


19,333 


9,201,344  =  766,778 


Florins. 
7,973,400 

932,236 


£. 
664,366 

77,686 


61,647  = 

5,137 

.     87,461  = 

7,288 

70,000  = 

5,833 

14,700  = 

2,225 

9,138,444  =  761,535 


This  clifTerence  between  outlay  and  profits  is  very  trifling,  but  to  it 
must  be  added  the  rent  of  the  first  negotiated  capita],  araonnling  together 
to  about  three  and  a  half  million  florins  (j£29,000);  so  that  the  total  cost 
for  which  the  Haarlem  Mere  has  been  drained,  with  all  the  additional 
woiks  enumerated  above,  and  their  repairs,  together  with  the  discharg- 
ing of  the  superfluous  water,  during  three  consecutive  years,  notwith- 
standing the  drainage  has  lasted  much  longer  than  was  expected,  has 
been  performed  for  this  comparatively  small  sum.  This  sum  will  be  dimin- 
ished afterwards,  when  the  lands,  which,  during  the  first  twenty  years 
are  free,  begin  to  pay  taxes. 

Thus,  by  this  extraordinary  work — which  may  be  considered  as  being 
the  greatest  of  the  kind  ever  performed — a  surface  of  water,  which  every 
year  invaded  a  greater  portion  of  its  banks,  and  grew  every  year  more 
dangerous  for  the  great  and  rich  towns  which  are  situated  in  its  vicinity, 
has  been  transformed  into  valuable  crop-growing  land,  which  every  year 
improves  in  quality  and  gradually  realizes  a  higher  price  ;  so  that  whilst 
18,000  hectares  more  are  now  cultivated  in  the  richest  part  of  the 
IsVtherlands,  adding  so  much  more  to  the  public  wealth,  a  permanent 
barrier  has  been  formed  against  the  encroachments  of  the  North  Sea 
upon  an  enormous  tract  of  lowlands  situated  between  the  North  Sea  and 
the  Zeuider  Zee.  It  is  attributable  to  the  uncommon  skill  and  energy  of 
the  engineers  and  the  Commissioners  that  this  work  has  been  finished 
with  such  a  success,  and  they  have  given  to  the  world  an  exau)ple  of 
what  may  be  done  in  this  way,  and  how  it  may  be  performed  in  a  com- 
paratively short  time  with  but  a  small  amount  of  capital  when  judiciously 
expended.  The  drainage  of  the  Haarlem  Mere  is  a  triumph  of  science 
over  nature,  of  which  Holland  may  forever  be  proud. 

Deventer^  Holland,  February,  1856.  H.  C.  Bossciia,  C.  E. 
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List  of  American  Patents  which  issued  from  November  Ath,  to  December  2d,  1856, 
(inclusive,)  with  Exemplifications. 

NOVEMBER  4. 

1.  For  Improved  Machinery  for   Operating  the  Pawl  Cases  of  a  Ship's  Windlass; 

Chrislopher  Amazeen,  New  Castle,  New  Hampshire. 
Claim. — "  My  arrangement  of  the  brake  levers,  connexion  lever,  vibratory  posts,  and 
two  pawl  cases,  as  applied  to  a  post  and  windlass  barrel." 

2.  For  an  Improvement  in  Cutting  Metals,-   Robert  Anderson,  U.S.  Army,  and  Aaron 

H.  Vancleve,  Trenton,  New  Jersey. 
Claim. — "The  use  of  the  parallel  table,  revolving  table,  and  traversing  table,  in  con- 
nexion with  machinery  for  punching  and  shearing  metals,  when  the  said  tables  are  con- 
structed and  operated  for  cutting  and  punching  straight,  curved,  or  irregular  forms  in 
metal." 

3.  For  an  Improved  Instrument  called  an  Equatorial  Sextant;   William  A.  Burt,  Mt. 

Vernon,  Michigan. 
Claim. — "Combining  with  the  common  sextant,  equatorial  and  horizontal  movements, 
for  the  purpose  of  obtaining  latitude,  time,  azimuth,  altitude,  and  declination,  which  are 
read  from  the  instrument  without  computation.  Also,  combining  the  limb  which  moves 
over  the  face  of  the  hour  circle  with  the  limbs,  by  means  of  the  slotted  arc,  (or  equiva- 
lent thereof, j  and  movable  bearing  and  vertical  spindle.  Also,  combining  the  latitude 
circle  with  the  limb,  by  means  of  the  limb,  ("having  its  centre  of  motion  on  the  line,^  the 
arc  and  bearing,  and  vertical  spindle." 

4.  For  an  Improvement  in  Odometres;  Albert  Carter,  Forestville,  Conn. 

Claim. — "  The  bearing  ring,  the  catch  spring,  and  the  set  screws,  on  which  the  case 
containing  the  movements  turn  by  the  action  of  the  carriage  wheel,  and  produces  the 
result  of  indicating  the  distance  traveled." 

5.  For  an  Improvement  in  Railroad  Car  Brake;   William  G.  Creamer,  City  of  N.  Y. 
Claim. — "The  attachment  of  a  reserve  power  for   applying   the  brakes   in  sudden 

emergencies  connected  to,  and  identified  with  the  present  brake  shaft  as  used  in  eight 
wheel  platform  cars,  and  operating  in  combination  with  the  common  bell  or  signal  cord 
of  the  train.  Also,  in  combination  with  the  cross  bar.  with  the  spring  drum,  and  circles 
of  ratchet  teeth,  operating  in  connexion  with  the  vertical  brake  shaft,  or  the  equivalent 
of  a  loose  pulley  with  a  double  circle  of  ratchet  teeth  arranged  in  the  same  way,  but 
actuated  by  a  weight  or  spring.  Also,  the  combination  of  jointed  pawls  and  disconnect- 
ing lever,  with  the  drum  for  retaining  and  disengaging  the  reserved  power  when  required, 
while  the  brakes  are  being  operated  by  hand  if  necessary." 

6.  For  an  Improvement  in  Railroad  Station  Indicators;   Edwin  A.  Davis,  Crawford- 

ville,  Indiana. 
Claim. — "The  bar  connected  with  the  pawls  and  operated  by  the  lever  and  crank." 
7.  For  an  Improvement  in  Rocking  Chairs;   Martin  Eberhard,  Philadelphia,  Penna. 

Claim. — "  1st,  The  lever,  the  link  and  lever,  in  combination  with  the  seat  and  adjust- 
able foot  rest.  2d,  The  treadle,  its  arm  and  link,  in  combination  with  the  frame  and 
foot  rest.  3d,  The  crank  shaft,  the  lever  and  link,  in  combination  with  the  cross  piece 
*nd  frame." 

8.  For  an  Improvement  in  Spading  Machines;  Ormrod  C.  Evans,  Stantown,  Ohio. 

Claim. — "  The  combination  of  a  series  of  forks  or  spade  blades,  with  an  endless  chain, 
and  with  a  drum  and  rollers,  arranged  in  such  order  upon  a  carriage,  that  by  the  pro- 
gressive onward  motion  of  the  machine,  the  said  spades  or  forks  will  at  first  be  forced  by 
a  direct  or  nearly  direct  thrust  into  the  ground,  and  afterward  in  the  act  of  being  lifted 
by  the  chain  out  of  the  ground,  shall  be  made  to  turn  at  such  short  angle  with  the  sur- 
face, as  will  cause  the  breaking  and  upheaving  of  the  ground." 
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9.  For  an  Improvement  in  Machines  fur  Husking  Corn,-  Harlan  P.  Gerrish,  Boscawen, 

New  Hampshire. 
Claim. — "The  use  of  the  hooks,  or  their  mechanical  equivalents,  arranged  and  maile  to 
operate  in  connexion  witii  I  wo  knives,  for  the  purpose  of  cutting  off  the  stalk  of  an  ear 
of  corn,  and  removing  the  husks  therefrom.  Also,  making  the  cylinder  with  the  depres- 
sion." 

10.  For  an  Improvement   in  Automatic  Musical  Instruments,-  Hiram  Groves,  City  of 

New  York. 
Claim. — "  1st,  Constructing  the   barrel  of  automatic  musical   instruments  of  a  pris- 
matical  form,  and  hy  leviving  spaces  between  the  bars  or  rails  covering  it.  2d,  Notching 
the  rails  or  bars  of  an  organ  barrel,  and  securing  in  the  said  rails  a  wire.  3d.  Construct- 
ing the  tones  of  automatic  musical  instruments  of  metallic  segmental  plates." 

11.  For  an  Improved  Cowl  or  Draft  Accelerator  for  Steamers,-   Peter  C.  Guion,  Cin- 

cinnati, Ohio. 
Claim. — ''  The  combination  of  the  several  devices,  surfaces  or  parts  constructively." 

12.  For    an    Improvement  in  Railroad  Car  Brakes,-  Dennis  Harrigan,  Winchester, 

Massachusetts. 
Claim. — "The  compensation  rods,  in   combination    with  the  levers,  or  their  equiva- 
lents." 

13.  For  an  Improvement  in  Machines  for  Making  Rope,-   John  Harris,  Hoosick  Falls, 

New  York. 
Claim. — "  The  method  of  driving  the  flyers  by  arranging  lliem  radially  to  the  main 
or  laying  spindle,  anil  providing  them  with  rings,  or  wheels,  or  their  equivalents,  to  roll 
in  contact  with  a  stationary  table,  when  rotary  motion  is  given  to  the  main  or  laying 
spindle,  said  rings  being  ailjustable  to  bring  them  nearer  to  or  further  from  the  centre  of 
the  main  or  laying  spindle,  for  the  purpose  of  varying  the  speed." 

14.  For  an  Improved  Catch  for  India  Rubber  Shoes,-   Nathaniel  Hay  ward,  Colchester, 

Connecticut. 
Claim. — "The  use  of  a  steel,  rubber,  or  other  kind  of  spring  catch  of  any  proper  shape 
in  the  heel  of  an  india  rubber  overshoe  or  clog,  having  a  projection  or  lip  extending  out 
horizontally,  or  through  the  quarter  as  specified,  whereby  the  overshoe  is  prevented  from 
slipping  at  the  heel,  and  is  susceptible  of  being  disengaged  from  the  under  boot  or  shoe 
without  using  the  hand." 

15.  For  an  Improved  Fishing  Implement;  Elmore  Horbon,  Bristol,  Connecticut. 
Claim. — "  The  spear  cross  bar  notched  at  each  end,  in  combination  with  the  spring 

jaws." 

16.  For  an  Improvement  in   Looms,-  Lucius  J.  Knowles,  Warren,  Mass. 

Claim. — "The  combination  of  a  single  picker  staff,  pickers,  and  boxes,  wherein  there 
is  a  separate  picker  for  each  box  of  the  scries,  and  all  such  pickers  are  successively 
moved  towards  and  operated  by  such  single  picker  staff,  during  the  operation  of  weaving 
with  the  shuttles  of  the  said  series  of  boxes.  Also,  the  improvement  in  the  picker  staff 
when  applied  to  operate  a  series  of  pickers,  arranged  in  a  set  of  shuttle  boxes  as 
described,  the  improvement  consisting  in  the  bend  or  recess  applied  to  the  picker 
staff,  so  as  to  enable  it  while  operating  a  picker,  to  pass  by  another  picker  under  the 
former,  and  not  move  the  said  other  picker  in  its  box.  Also,  making  the  picker  staff 
with  a  bend  or  recess,  or  its  equivalent,  so  as  to  enable  it  while  operating  a  picker,  to 
pass  by  another  picker,  and  not  move  the  same  in  its  box." 

17.  For  an  Improvement  in  Automatic  Rakes  for  Reapers;   Pells  Manny,  Waddam'« 
Grove,  Illinois. 

Claim. — "  Pivoting  the  rake  for  curvilinear  play  over  the  platform,  to  the  up  and 
down  moving  lever  or  supporting  l)eam,  and  arranged  to  operate  together  and  separately 
at  intervals,  in  relation  to  the  platform  and  each  other." 

18.  For  an   Improved  Ihtrglur's   Alarm;   William   McClachlan,  Assignor  to    Robert 

Livingston,  City  of  New  Vork. 
Claim. — "The  a{>plication  of  a  portable  alarm  (of  any  construction)  to  the  key,  sto 
that  the  key  being  in  the  lock  in  one  position,  cannot  be  interfered  with  or  the  position 
changed  without  indicating  the  same  by  causing  an  alarm  to  be  given." 
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19.  For  an  Improved  Lubricafor,-   James  F.  Monroe,  Fitcliliurgh,  Mass. 

Claim. — "Tlie  plate  and  plug,  as  arranged  and  combined  with  each  other,  and  with 
the  lubricating  cup." 

20.  For  an  Improved  Spring   Frame  for    Packages,-   Henry   B.  Osgood,  Dorchester, 

.Massachusetts. 
Claim. — "The  arrangement  of  the    protector  frame,  in   relation  to  the  box  or  other 
receptacle,  and  its  combination  tiierewith,   by  means  of  the   clastic   fastenings,  cr  their 
equivalent." 

21.  For  an  hnprnved  Joint  for  Uniting  a  Mortising  Chisel  to  its  Mandrel;  Joseph  R. 

Perry,  Port  Clinton,  Penn  ^ylvania. 
Claim. — "  Securing  the  revolving  chisel  socket  to  the  cross-head  or  cap,  by  grooving 
both,  and  filling  the  annular  space  thus  created  with  a  metallic  composition." 

22.  For  an  Improvement  in  Trowels,-    L.  U.  Phillips,  Chicago,  Illinois. 

Claim, — "  1st.  The  open  bottomed  chamber  proviiled  with  flanc-hes  or  trowels.  2d, 
The  adjustable  gauges  as  ap|)lied  to  my  trowel.  3d,  The  general  arrangement  of  the 
follower  and  its  appendages,  viz:  springs,  guide  or  brace,  and  handle." 

23.  For  an  Improvement  in  Cotton  Gins;   Wilson  A.  Purdom,  Jackson,  Miss. 
Claim. — '*  1st,  Giving  to  the  cotton  to  be  ginned  within  the  feed  box,  and  before  the 

saws,  a  reciprocating  motion  by  means  of  the  corrugated  cylinder,  or  a  modidcation  of 
such  cylinder  and  the  corrugated  a[)ron,  or  either  of  them  separately,  or  tlieir  equiva- 
lents, so  that  the  cotton  will  pass  hick  and  forth  slowly  in  bulk,  or  nearly  so,  before  the 
saws,  thus  presenting  a  fresh  surface  to  the  action  of  the  saws,  throughout  the  entire 
length  of  the  saw  cylinder,  v.'ithout  h  iving  any  of  the  saws  idle,  and  without  the  accu- 
mulation of  seed  at  one  end  of  the  box.  or  the  banking  up  of  the  cotton  at  either  end. 
2d,  The  said  cylinder  or  its  equivalent,  whether  it  is  placed  within  or  outside  of  the  cot- 
ton roll,  and  v^'hether  it  is  permanently  attached  to  the  apron  or  not,  also  whether  it 
revolves  or  not,  or  whether  that  revolution  is  continuous  or  intermittent.  3d,  The  cor- 
rugated apron,  or  its  equivalent,  whether  it  is  operated  conjointly  with  the  said  cylinder 
or  not."  * 

24.  For  an  Improvement  in  Machines  far  Husking  Corn;   Joshua  Perkins,  West  Kil- 

linglej',  Connecticut. 
Claim. — "The  improvement  of  so  operating  the  two  cutters  or  chisels,  that  during 
their  descent  into  the  stalk  of  the  cob,  they  may  pass  into  it  in  contact  with  each  other, 
so  as  to  pierce  but  one  hole,  and  thereafter  receive  a  lateral  motion  simultaneously  in 
opposite  directions,  so  that  while  one  chisel  or  cutter  is  made  to  discharge  the  husk  from 
the  machine,  the  other  is  caused  to  discharge  the  ear  therefrom." 

2.5.  For  an  Improvement  in  Chain  Purnps;  John  Robingson,  New  Brighton,  Penna. 

Claim. — "  Providing  the  wheel,  having  its  buckets  and  chains  arranged  as  described, 
with  a  partition  forming  troughs,  and  tilling  stops  or  bars  arranged  relatively  to  each 
other,  and  rotating  together  with  the  wheel  and  its  buckets  for  operating  together." 

26.  For  an  Improvement  in  Hay  Rakes;  Thomas  R.  Roach,  West  Needham,  Mass. 
Claim. — "The  springs  above  and  belov/  the  teeth." 

27.  For  an  Improvement  in  Sewing  Machines;  S.  H.  Roper,  Ro.xbury,  Mass. 
Claim. — "  1st,  A  thread  guide,  which  guides  the  thread  into  the  eye  of  the  needle,  by 

means  of  the  projection,  and  the  thread  holder  forming  a  thread  clamp,  and  griping  and 
holding  the  threail  between  them,  while  the  thread  guide  with  its  clamp  revolves  until  the 
thread  is  wrapped  partly  round  it  and  stretched  across  the  aperture  therein.  And,  then 
also,  by  means  of  the  thread  guide  with  the  thread  thus  held,  moving  laterally,  until  in 
this  manner,  and  by  means  of  these  rotary  and  lateral  motions,  the  thread  is  ofTectually 
guided  into  the  eye  of  the  needle.  2d,  The  working  of  eyelet  holes  in  cloth  or  other 
material,  by  means  of  a  rotary  feed  niotion  combined  with  the  slotted  tube  and  two 
needles." 

28.  For   an  Improved  Method  of  Starling  and  Stopping    Water    Wheels;    David  M. 
Tyler,  Lisle,  Massachusetts. 

Claim. — "  The  combination  of  the  frame  upon  the  main  shaft,  and  the  spring  dog  on 
the  same,  with  the  notched  disk,  and  the  rods  leading  to  the  swinging  buckets,  or  their 
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equivalents,  for  effecting  the  opening  of  the  issues  and  locking  of  the  same.  Also,  the 
beveled  disk,  in  combination  with  the  studs  of  the  dog,  or  their  equivalents,  arranged 
and  operating  for  permitting  the  water  in  the  wheel  to  close  the  issues." 

29.  For  an  Improvement   in  Throstle  Spinning  Machines,-  Joel  Smith,  Northbridge, 

Massachuselts. 

Claim. — "  Regulating  the  twist  of  the  yarn  in  ring  spinning  machines,  by  communi- 
cating a  gradually  accelerated  motion,  Cproportionate  to  the  Kfixluaily  increasing  diam- 
eter of  the  bobbins^  to  the  rolls  which  give  out  the  yarn  to  the  bobbins.'' 

30.  For  an   Improvement  in    Weaving   Long    Warps;  John  C.  Smith,  New  Hartford, 

Connecticut. 
Claim. — "A  box,  in  combination  with  the  arrangement  for  dispensing  with  the  warp 
beam,  for  the  purpose  of  laying  the  warp  in  a  regular  smooth  succession  of  layers  evenly, 
that  the  box  may  give  out  the  warp  free  from  twists  and  tangles." 

31.  For  an  Improvement  in  Sewing  Machines,-  Isaac  M.  Singer,  City  of  New  York. 

Claim. — "  Operating  the  needle  to  give  it  the  required  reciprocating  motions,  by  a 
crank  pin  or  roller  on  a  rotating  shaft,  acting  in  a  cam  groove,  whereby  the  required 
motions  are  imparted  to  the  needle  with  much  less  extent  of  motion  of  the  crank  pin  or 
roller  in  the  cam  groove,  and  consequently  less  friction,  than  it  the  cam  groove  were  on 
the  shaft,  and  the  pin  or  roller  on  the  needle  carrier.  Also,  projecting  the  operative 
part  of  the  surface  of  the  feeding  apparatus  through  the  surface  of  the  table,  so  that 
such  feeding  surface  may  act  on  a  portion  of  the  under  surface  of  the  material  to  be 
sewed,  to  give  the  required  feeding  motion  to  space  the  stitches,  while  the  other  portion 
of  the  said  material  slide  on  the  table,  which  answers  the  purpose  of  stripping  the  said 
material  from  the  feeding  surface,  and  to  cover  and  protect  the  mechanism  which  oper- 
ates the  feeder.  Also.  im{)arting  the  feeding  motion  to  the  feeder,  to  present  the  mate- 
rial to  be  sewed  to  the  action  of  the  needle  for  spacing  the  stitches,  by  griping  the 
periphery  thereof,  or  any  equivalent  therefor,  by  a  grij)ing  lever  in  contradistinction  to 
the  action  of  a  pawl  or  hand  catching  on  to  ratchet  teeth,  whereby  the  extent  of  feeding 
motion  may  be  adjusted  and  varied  to  any  degree,  instead  of  being  restricted  by  the  size 
of  ratchet  teeth,  and  whereby  also,  I  avoid  the  wear  and  liability  to  derangement  inci- 
dent to  the  use  of  a  ratchet  motion.  Also,  in  combination  with  the  feeder  attaching 
the  presser,  for  controlling  the  material  to  be  sewed,  and  holding  it  to  the  surface  of  the 
feeder  to  a  slide,  or  its  equivalent  therefor,  so  that  the  plane  of  its  under  surface  shall 
always  bear  the  same  relations  to  the  plane  of  the  table  in  a  line  at  or  nearly  at  right 
angles  to  the  line  of  the  seam,  whether  the  material  to  be  sewed  be  thick  or  thin." 

32.  For  an  Improved  Apparatus  for  Heating  or  Cooking  by  Gas,-  William  F.  Shaw, 
Boston,  Massachusetts. 

Claim. — "  Combining  with  the  wire  gauze  or  perforated  tube,  and  the  air  and  gas 
burner,  an  air  guide  or  concentrator  applied  thereto." 

33.  For  an  Improvement  in  Stirrups  for  Riding  Saddles,-  Richard  Trussell,  Brooklyn, 

New  York. 
Claim. — "The  attachment  of  the  foot  piece  to  the  bow  of  the  stirrup  by  a  shaft,  or 
other  connexion  of  a  similar  character,  furnished  with  a  spring." 

34.  For  an  Improved  Machine  for  Sawing  Marble  and  Stone,-   George  J.  Wardwell, 

Hartley,  Canada. 
Claim. — "Suspending  the  swinging  saw  frame  from  levers,  when  arranged  as  described, 
and  constructed   with  or  without  the  circular   bearing  surface,  resting  on   the   Iriction 
roller  or  rollers,  in  the  end  of  the  vertical  lever  or  levers  attached  to,  and  swinging  with, 
the  swinging  saw  frame." 

3.5.  For  Improved  Self- Acting  Head  and  Tail  Blocks  for  Sawing  Mills,-  A.  S.  Wal- 
bridge,  Burlington,  Vermont  ;  patented  in  Canada,  July  28,  1853. 

Claim. — "The  combination  and  arrangement  of  the  T"  shaped  carriage  blocks,  con- 
necting rack,  and  setting  off  shaft,  whereby  a  self-operating  carriage  of  any  desired 
length  or  compactness  is  produced.  Also,  the  self-setting  off  device,  composed  essen- 
tially of  the  ratchet,  disks,  adjusting  stop,  and  stationary  cam." 
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36.  For  an  Improved  Drain    Tile   Machine,-  Thomas  Maycock,  Assignor  to  self  and 
Henry  Rice,  Buffalo,  New  York. 

Claim. — "The  combination  of  the  annular  ring,  with  the  plunger,  the  latter  having 
a  smaller  diameter  than  the  ring  and  cylinder." 

37.  For  an   Improvement  in   Fabric  for    Uni/erlar/ing   Carpets,-    William    S.  Pratt, 

Assignor  to  J.  S.  C.  Thursby,  Brooklyn,  JNew  York. 
Claim. — "  The  cellular  paper  or  paper  board,  for  the   purpose  of  underlaying  carpets 
on  floors." 

38.  For  an  Improvement  in   Power  Looms;   Alexander  Smith  and  Halcyon  Skinner, 

West  Farms,  IVew  York. 
Claim. — "  1st,  Mounting  the  yarns  for  formimg  the  ranges  of  tufts  in  parcels,  on  a 
series  of  spools  or  equivalents  therefor,  in  the  order  required  lor  producing  the  design 
or  pattern  required,  so  that  each  spool,  or  the  equivalent  therefor,  may  be  brought  in 
succession  to  the  required  jiosition  for  each  range  of  tults.  2d,  The  mode  of  operation 
by  which  the  spool  frame  required  at  each  operation  is  brought  down  in  close  proximity 
with  the  tufting  warps,  and  then  carried  out  of  the  way  of  the  lay  when  performing  its 
operations,  iid.  The  mode  of  operation  by  which  the  tufls  of  yarn  are  introduced  and 
applied  to  the  tufting  warps.  4th,  The  mode  of  operation  by  which  the  tufts  are  cutoff 
from  the  yarns  after  they  have  been  introduced  and  applied  to  the  warps.  5th,  The 
mode  of  operation,  by  which  the  tufts  are  carried  to  the  required  place  in  the  fabric,  by 
the  combined  action  of  the  reed  and  plate,  or  any  equivalent  therefor.  6th,  And  in  com- 
bination with  the  several  modes  of  operation  by  which  the  tufts  are  introduced,  the  em- 
ployment of  the  heddle  motion,  for  binding  and  holding  the  said  tufts  by  the  warp 
threads." 

39.  For  an  Improved  Shutter  Fastener,-  David  M.  Lawrence,  Cincinnati,  Ohio. 
Claim, — "  A  lock  plate,  when  constructed  with  a  semi-circular  flanch,  having  a  series 

of  notches  cut  therein,  in  combination  with  the  spring  stop  and  hinge." 

40.  For  an  Improvemeyit  in  Crushing  Rollers  for  Ores,  <SfC.,-   William  H.  Plumb,  City 

of  New  York. 
Claim. — "  The  construction,   combination,   and   arrangement  of  the  stationary  and 
movable  rollers,  adjusted  to  the  work  to  be  done." 

41.  For  an  Improvement  in.  Cider  Mills,-   Benjamin  Mackerly,  New  Petersburgh,  0. 
Claim. — "The  combined   use  of  flat   sided  saw  edged    teeth   upon   the  cylinder  and 

within  the  concave." 

42.  For  an  Improved  Tool  for  Tenojiing,  ^c-,-  Alfred  Tippet,  Washington,  D.  C. 
Claim. — "  So  making  of  the  chisels  adjustable  in  the  stock,  as  that  they  may  be  made 

to  cut  also  a  dove-tail  tenon  with  the  same  tool,  and  without  reversing  the  same,  and  so 
that  said  tool  may  be  used  in  any  ordinary  mortising  machine,  and  thus  avoid  the  ex- 
pense of  two  machines." 
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43.  For  an  Improvement  in  Bumper  Brakes  for  Railroad  Cars,-   Francis  Armstrong, 

New  Orleans,  Louisiana. 
Claim. — "  The  employment  of  the  yielding  force,  made  by  the  pull  on  the  cars,  to 
adjust  the  apparatus,  and  place  it  in  position,  that  the  force  acting  by  the  cars  coming 
in  contact  with  each  other,  will  secure  that  force  to  act  on  the  brakes,  and  close  them 
on  the  wheels,  and  the  force  made  by  the  pull  on  the  cars  when  allowed  to  rc-act,  revers- 
ing the  position  of  the  apparatus,  in  the  placing  it  so  that  the  pressure  of  the  cars  acting 
against  each  other,  can  operate  on  the  apparatus,  and  have  no  action  on  the  brakes." 

44.  For  an  Improved  Anti-frost  Faucet;   Frederick  H.  Bartholomew,  City  of  N.  York. 
Claim. — "  The  application  of  a  waste  way  to  draw  cocks." 

46.  For  an  Improved  Steam  Drag;   George  Bradley,  Paterson,  New  Jersey. 

Claim. — "  The  arranging  of  the  driving  wheels  of  a  steam  carriage  in  a  truck  frame 
that  can  turn  independent  of  the  engine  frame,  and  so  that  the  engine  frame  shall  follow 
or  be  drawn  by  the  truck  frame,  instead  of  the  latter  being  controlled  by  the  former,  as 
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has  heretofore  hcen  done.  Also,  transinittinsr  the  power  of  the  engine  to  the  driving- 
wheels  in  tile  truck  frame,  so  arranged  through  the  swivcling  point  or  axis  of  tiic  truck 
frame,  as  that  there  shall  be  no  cramping  or  twisiing  of  the  frames  or  connecting  rods." 

46.  For  nn  Improvement  in  Steering  Apparatus  for  Ships,-    Thomas  Carr,  Liverpool, 

r.ngland. 
Claim. — "  The  application  to  the  ordinary  steering  apparatus  of  vessels,  of  a  crank, 
or  its  mechanical  equivalent,  tlie  eccentric  working,  in  combination  with  an  entire  pulley 
or  its  segment,  a  quadrant  on  a  vertical   axis,  the   whole  being   interposed  as  a  mediuai 
of  communication  between  the  wheel  ropes  or  chains  and  the  tiller." 

47.  For  an    Improvement  in   Draining   Mac/tines;    John  Cole  and  A.  Little  O.  Wall, 

De  Witt,  Illinois. 
Claim. — "  1st,  The  combination  of  the  brace  coulter,  and  rotating  coulter,  with  the 
mole.     2d,  Constructing   the  mole  in  sections  flexibly  connected    together.     3d,  Con- 
structing the  mole  with  a  fin  or  knife  on  its  sole,  to  n)ikc  a  deep  furrow  in  the   bottom 
of  the  drain  to  facilitate  the  entrance  of  the  water  from  the  adjacent  soil." 

48.  For  an  Improvement  in  Fastening  Door  Knob  Spindles,-   Almon  Cooley,  Assignor 

to  Roderick  Terry  and  A.  Cooley,  Hartford,  Connecticut. 
Claim. — "The  conical  slide,  when  combined  with  the  spindle  and  knob." 

49.  For  an  Improved  Door  Fa.stener,-   Legrand  Crofoot,  Syracuse,  New  York. 
Claim. — "  Combining  the  two  plates  with  the   spring  bolt  of  the  plate   and  the  eye 

hook  of  the  plate." 

50.  For  an  Improved  Diaphragm  Fluid  Metre,-  J.  Henry  Darlington  and  Wra.  Piper, 

City  of  New  York. 
Claim. — "  The  particular  arrangements  of  the  elements  or  devices." 

51.  For  a  Sleeve  Fastener,-  John  P.  Derby,  Cavendish,  Vermont. 

Claim. — "Arranging  and  combining  with  a  face  plate  by  means  of  a  post  or  stem, 
a  cross-bar  or  plate,  wliich,  with  proper  construction,  admits  of  the  insertion  of  a  stem 
or  stems  into  the  holes  of  a  wristband  or  culf,  and  is  then  secured  in  place  by  means  of 
slots  in  the  plate  that  revolves  until  the  stems  are  entered  therein.  Also,  the  spring 
which  serves  to  keep  said  stems  in  place  in  the  slots,  and  which  prevents  the  face  plate 
from  being  turned  until  its  force  is  overcome.  Also,  combining  with  the  stem  of  the  face 
plate,  anil  the  cross-bar,  two  sets  of  cams,  whereby  the  distance  between  the  stems  of 
cross-bar  and  face  plate  can  be  graduated  to  receive  the  wrist-band  at  pleasure,  and  where- 
by the  distance  that  the  fice  plate  and  cross-bar  traverse  in  opposite  directions  may  also 
be  controlled,  the  whole  making  a  perfect  and  safe  fastener." 

52.  For  a  Sugar  Draining  Apparatus,-  Gustavus  Finckcn,  Brooklyn,  New  York. 
Claim. — "The  employment  for  the  reception  of  the  moulds  of  a  wheel  carriage,  com- 
posed of  a  box  or  vessel,  with  seals  to  receive  the  moulds,  and  a  frame  to  keep  them  up- 
right, and  with  stojipers  so  applied  within  the  box  or  vessel,  as  to  enable  several  to  b*.- 
inserted  in,  or  withdrawn  from,  their  respective  moulds  simultaneously  by  a  crank,  or 
:ts  equivalent,  at  one  end  or  side  of  the  carriage." 

53.  For  an  Improvement  in  Machines  for  Harvesting  Grain,-  George  F.  Foote,  Buffalo, 

New  York. 
Claim.  — "The  peculiarly  constructed  scroll  cylinder,  in  combination  with  the  cylin- 
der case,  and  the  gathering  wheels,  when  the  same  are  constructed  and  arranged  to  ope- 
rate in  relation  to  each  other  and  the  main  frame." 

.'^.4.  For  an  Improved  Spring  Holder  for  Slat  Blinds^    William  L.  Gallaudet,  City  of 
New  York. 

Claim. — "The  combination  of  the  peculiarly  shaped  spring,  with  the  rod  and  with 
the  lower  rail." 

55.  For  an  Improvement  in  Water  Gauges  for  Steam  liuilers,-  John  C.  Harris,  Savan- 
nah, Georgia. 

Claim. — "The  arrangement  of  the  float  chamber,  the  stop-cocks,  and  the  blow-off 
cocks,  to  adapt  the  gauge  to  the  employment  of  oil,  interposed  between  the  float  and 
the  water  to  carry  the  float." 
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56.  For  an  Improved  Method  of  Regulating  the  Draft  of  House  Furnaces,-  Samuel  L. 

Hay,  Reading,  and  Henry  B.  Osgood,  Dorchester,  Massachusetts. 
Claim — "  The  compound  valve  with  the  spring,  or  its  equivalent,  and  equipoise,  in 
combination  with  the  pipe." 

57.  For  a  Candle  Mould  Machine,-   August  Hengstenberg,  Muscatine,  Iowa. 

Claim. — "The  combination  of  the  spools  as  constructed  in  my  mnchine,  with  their 
gearing  and  locking.     Also,  the  securing  of  the  cutter  by  means  of  the  layer." 

58.  For  an  Improvement  in  the  Cutting  Apparatus  of  Grain  and  Grass  Harvesters; 

Moses  G.  Hubbard,  Penn  Yan,  New  York. 

Claim. — "  The   combination  of  a  single   cutler  with  a  double  cutter,  and  made   to 
reciprocate  in  directions  opposite  to  each  other." 

59.  For  an  Improvement  in  Forks  for  Handling  Heated  Plates,-  G.  W.  Hyatt,  Auburn, 

JVew  York. 

Claim. — "The   clamp  or  spring,  for  the  purpose  of  supporting  the  tines,  and  also  to 
allow  them  to  be  adjusted  to  suit  articles  of  different  diameters." 

60.  For  an  Improved  Method  of  Ventilating  Ships,  ^c.,-  Rudolph  Knecht,  City  of  N.  Y. 
Claim. — "The   combination   and    arrangement  of  two  sets  of  wings   on   one   shaft, 

acting  simultaneously,  so  that  while  one  is  expelling  the  foul  air,  the  other  will  draw  in 
fresh  air." 

61.  For  an  Improvement  in  Wagons,-    Henry  Kruse,  New  Orleans,  Louisiana. 
Claim. — "The  application  to  wagons  of  wheels  made  buoyant  by  the  use  of  disk3 

that  will  cause  the  wagon  to  be  supported  in  water  from  such  buoyancy;  with  the  ap- 
plication of  propelling  blades  on  said  wheels,  to  cause  the  wheels  to  be  available  in  pro- 
pelling the  wagon  in  water,  and  the  same  wheels,  by  removing  the  propelling  blades, 
can  change  the  wheel  so  that  they  are  available  in  their  uses  in  the  transporting  of  sub- 
stances on  land  similar  to  common  wheels  of  wagons." 

62.  For  an  Improved  Waste  Valve  for  Hydrants;   Robert  Lawson,  St.  Louis,  Mo. 
Claim. — "  The  interior  arrangement  and   combination  of  water  valve  and  air  cham- 
ber.    Also,  the  peculiar  combination  of  an  air  chamber  with  the  waste  valve." 

63.  For  an    Improved   Method  of  Hanging   Reciprocating   Saws;    George  D.  Lund, 
Yonkers,  New  York. 

Claim. — "  Placing  or  fitting  the   rod  or  shaft,  to  which   the   lower  strap  or  socket  is 
attached,  loosely  in  the  slides." 

64.  For  an  Improved  Method  of  Preparing  Ratan  for  Umbrellas;    James  W.  Martin, 

Philadelphia,  Pennsylvania. 

Claim. — "  The  combined  devices  for  forming   and   tipping  the  ratan  or  whalebone 
for  umbrella  ribs." 

65.  For  an   Improvement  in  Cutting  Files;   Charles  Miller,  City  of  New  York. 
Claim. — "  Fitting  the  chisel  to  work  in  a  stock  which  rests  upon  the  file  blank  itself, 

or  on  a  pattern  of  similar  form  moving  with  it  throughout  the  whole  length  of  the  move- 
ment of  the  blank  under  the  chisel,  and  serves  as  a  stop  to  the  chisel." 

66.  For  an  Improvement  iji  Clothes  Dryers;  Samuel  Morrill,  Andover,  N.  H. 
Claim. — "  Arranging  the  ratchet  on  the  under  side  of  the  reel,  in  combination  with 

the  pawl  and  lever,  in  such  a  manner  that  the  pawl  and  ratchet  are  brought  into  play 
when  the  reel  is  tilted,  but  thrown  out  of  play  when  in  its  horizontal  position." 

67.  For  2^  Medical  Respirator;    Edwin  M.  Murphy,  Lexington,  Illinois. 

Claim. — "  The   combination  with  the  usual  medical    inhaler  of  a  fan,  to  be  revolved 
by  the  act  of  inhalation." 

68.  For  an  Improvement  in  Machines  for  Slicing  Apples;    Ephraim  L.  Pratt,  of  Phila- 

delphia, Pennsylvania. 
Claim. — "  Attaching  the  knives  to  a  reciprocating  piece,  by  means  of  pins  or  axes  on 
which  they  can  so  rotate,  in  combination  with  the  straight  rod  or  guide,  for  the  purpose 
of  causing  the  knives  to  descend  through  the  apple  in  lines  parallel  to  its  axis." 


American  Patents  which  issued  in  JVovember,  1856.  29 

69.  For  an  Improvement  in  Washing  Machines,-  Ira  Reynolds,  Republic,  Ohio. 
Claim. — "  The  arrangement  and  combination  in  washing  machines,  of  the  recipro- 
cating pulleys,  springs,  and  plungers." 

70.  For  a  Process  for  Cleaning  India  Rubber;   T.  Sauit,  Seymour,  Connecticut. 

Claim. — "The  cleaning  of  india  rubber  by  means  of  the  serrated  sided  teeth,  and 
stationary  serrated  sided  bars,  constructed  and  arranged  to  operate  in  combination  with 
each  other." 

71.  For  ai\  Improvement   in  Breech-Loading   Fire   Arms,-  Gustave  Scharffe,  City  of 
New  York. 

Claim. — "  1st,  The  manner  of  corking  the  hammer  by  the  opening  of  the  breech. 
2d,  The  arrangement  and  construction  of  the  hammer.  3d,  Screwing  the  breach  cap, 
either  upon  or  into  the  gun  barrel,  said  l)rcech  cap  being  provided  with  a  hole  corres- 
ponding with  a  hole  in  the  gun  barrel,  by  the  unscrewing  of  which  said  breech  cap,  the 
hammer  is  cocked,  and  both  holes  are  brought  above  each  other  so  as  to  admit  the  cart- 
ridge, while,  by  the  screwing  up  of  said  breech  cap,  the  hole  in  the  gun  barrel  is  closed 
up  again." 

72.  For  an  Arrangement  of  Means  for  Heating  Feed-water  of  Locomotive  Engines; 
John  R.  Sees,  City  of  New  York. 

Claim. — "The  construction  of  the  duplicate  cylindrical  coils,  and  their  arrangement 
in  relation  to  the  smoke  box,  the  exhaust  pipes,  the  tubes,  and  the  base  of  a  smoke  stack 
of  a  locomotive  boiler." 

73.  For  an  Improvement  in   Breech-LoadingGuns;  Christian   Sharps,  Philadelphia, 

Pennsylvania. 
Claim. — "  The  combination  and  arrangement  of  a  spoon-formed  cartridge  piercer, 
with  the  turning  breech  pin  of  a  breech  loading  fire  arm,  whereby  the  powder  is  more 
effectually  worked  into  the  chauncl  leading  to  the  primer,  by  the  operation  of  locking 
the  breech  pin  in  its  place.  Also,  the  combination  of  a  removable  brush  and  elastic 
packing  ring  with  the  breech  of  a  fire  arm." 

74.  For  a  Gas  Regulator;   W.  G.  Sterling,  Bridgeport,  Connecticut. 

Claim. —  "The  vibrating  balance,  with  the  partition,  forming  two  chambers,  and  ex- 
tending into  said  balance,  which  is  so  adjusted  that  it  vibrates  in  the  two  chambers, 
and  is  connected  with  a  valve  in  any  suitable  form." 

75.  For  an  Improvement  in  Mill  Stone  Dress;  Thomas  B,  Stout,  Keyport,  N.  J. 
Claim. — "The  combined   arrangement  of  furrows  upon  the  grinding  plates,  viz  :  the 

inner  furrows,  having  their  abrupt  edges  on  the  two  grinders,  ujccting  by  the  revolution 
of  the  runner  deep  at  the  central  ends,  but  running  out  to  the  surface  at  the  outer  ends, 
■while  the  peripheral  furrovvs  are  arranged  oblique  to  the  inner  furrows,  their  edges  in- 
clined in  the  opposite  direction,  and  having  a  considerable  proportion  of  plane  surface 
between  them." 

76.  For  a  Copptr  Ring  for  Gas  Retort  Fastening;  William  IL  St.  John,  City  of  N.  Y- 

Claini. — "  1st,  The  tightening  with  copper,  of  the  joints  of  doors  of  gas  retort  heads, 
when  the  said  joint  is  effected  by  the  otherwise  usual  groove  inserted  in  the  flanch  of 
the  mouth  piece,  to  meet  a  corresponding  projection  on  the  door.  Also,  the  placing  a 
hot  air  chamber  beneath  the  mouth  piece,  to  consume  the  tar  and  oil  collecting  on  the 
bottom  of  the  latter." 

77.  For  an  Improved  Projectile  for  Fire  Arms;    William  Taggart,  Haverhill,  Mass. 
Claim. — "The  spiral  partition.     .Mso,  the  wings." 

78.  For  an  Improved  Weather  Strip  for  Doors;   Reuben  Wight,  Westfield,  N.  Y. 
Claim.. — "The  adjustable  weather  strip,  operated  by  the  segment  lever,  in  connexion 

with  the  movable  button  and  the  cams." 

79.  For  an     Improveinent   i?!    Machines  for   Cutting    Vegetables;    Jacob  Geiss   and 

Jacob  Brosius,  Belleville,  Illinois. 
Claim. — "The  cone,  provided  with  slots  and  secured  upon  the  shaft,  in  combination 
with  the  knives  attached  to  the  arms  and  disk." 
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80.  For  an  hnpj-ovemcnt  in  Harvesters,-  Alvin  Bullock,  Busti,  New  York. 

Claim. — "  Operating  tlie  sickle  bar  by  means  of  the  right  angled  lever  on  the  shaft. 
in  conihination  with  the  lever,  bar,  and  flanch,  when  the  same  are  constructed  and  ar- 
ranged to  operate  in  relation  to  the  main  frame,  drive-wheel,  and  adjustable  finger  bar." 

81.  For  an  Improvement  in  Machines  for  Paring  Apples,  Potatoes,  <5-c.,-  Ephraim  L. 

Pratt,  Philadelphia,  Pcnna.,  Assignor  to  Leonard  Harrington,  Worcester,  Mass. 

Claim. — "1st,  Moving  the  apple,  potato,  or  other  object,  in  a  direct  line  past  the  knife, 
or  the  knife  past  the  object,  during  the  revolution  of  said  apple,  potato,  or  other  object, 
by  means  of  the  screw  shaft,  and  cogged  rack,  whereby  the  operation  of  pating  is  per- 
formed by  the  turning  of  the  screw  shaft,  without  any  other  movement  of  the  knife  than 
that  occasioned  by  the  curvature,  size,  and  inequality  of  the  surface  or  form  of  the 
article  being  pared,  to  which  the  said  knife  is  accommodated  by  the  action  of  the  spring. 
2d,  The  peculiar  form  of  the  knife — that  is  to  say,  shaping  the  portion  nearest  the  shaft 
of  the  form  of  a  segment  of  a  circle  of  a  given  radius,  and  the  remaining  portion  far- 
thest from  the  shall  of  such  curvature  as  will  form  a  segment  of  a  cycloid  of  a  circle, 
combined  with  the  first  portion,  and  correspond,  or  nearly  so,  with  the  spiral  curve  of 
the  screw,  when  the  end  of  the  apple,  potato,  or  other  object,  is  being  pared,  in  such  a 
manner  as  to  enable  its  edge  to  assume  at  all  points  of  contact  with  the  potato,  or  other 
object,  a  convex  curve,  the  reverse  of  the  convex  part  of  said  apple,  potato,  or  other 
object,  with  which  it  is  in  contact,  and  thereby  enable  its  end  and  every  inequality  of 
its  surface  to  he  pared  by  thus  accommodating  the  edge  of  the  knife  to  these  parts." 

82.  For  an   Improvement  in    Excavators,-  John  F.  Willey,  Fredonia,  Assignor  to  self, 

B.  F.  Merrill,  and  Thomas  Phillips,  Cassadaga,  New  York. 
Claim. — "  Forming  the  scoop  of  two  parts  connected  by  joints  or  links,  the  bottom 
of  the  scoop  being  formed  of  slots  which  are  allowed  to  turn,  the  scoop  being  suspended 
to  the  cart." 

83.  For  an   Improvement  in  the   Manufacture  of  Iron  and  Steel,-    Henry  Bessemer, 

London,  England;  patented  in  England,  J'ebruary  12,  1856. 

Claim. — "Tlie  conversion  of  molten  crude  iron,  or  of  re-melted  pig  or  finery  iron 
into  steel,  or  into  malleable  iron,  without  the  use  of  fuel  for  re-heating  or  continuing  to 
heat  the  crude  molten  metal,  such  conversion  being  effected  by  forcing  into  and  among 
the  particles  of  a  mass  of  molten  iron,  currents  of  air  or  gaseous  matter,  containing  or 
capable  of  evolving  suiricient  oxygen  to  keep  up  the  combustion  of  the  carbon  contained 
in  the  iron,  till  the  conversion  is  accomplished." 

NOVEMBER  18. 

84.  For  an  Improvement  in  Smelting   Iron  Ore;   Henry  Bessemer,  London,  England  ; 

patented  in  England,  August  25th,  1856. 
Claim. — "  The  obtaining  from  a  charge  of  ore  in  a  furnace,  viz  :  by  means  of  molten 
iron  underlying  such  charge,  and  by  air,  oxygen,  steam,  or  a  gas  containing  oxygen 
forced  into  the  molten  iron,  to  such  extent  as  to  effect  the  reduction  of  the  charge,  or  the 
abstraction  of  the  metal  therefrom,  without  the  emjjloyment  of  ordinary  carbonaceous 
fuel." 

85.  For  an  Improvement  in  Attaching  Centre   Boards  to  Vessels,-  George  S.  Burrows, 

Mystic  River,  Connecticut. 
Claim. — "  The  hanging  of  the  centre  board  to  a  movable  post,  or  other  sliding  piece 
of  similar  character,  which  admits  of  its  being  easily  and  readily  removed  from  the  trunk 
for  repairs  or  any  other  purpose." 

86.  For  an  Improvement   i?i  Machinery  for  Polishing  Glass;  Phincas  Burgess,  City  of 

New  York. 

Claim. — "The  employment  and  use  of  grooves  arranged  eccentrically  upon  the  pol- 
ishing bed,  in  combination  with  the  cranes  and  frames." 

87.  For  an  Improvement  in  Machines  for  Sawing  Marble;  Wm.  Dobson  Gallaher,  Bch- 
salem  Township,  Pennsylvania. 

Claim. — "The  frames,  and  the  mechanism  connected  therewith,  when  constructed 
and  arranged  to  operate  in  relation  to  each  other." 
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88.  For  nn  Irii  proved  Burglar  Proof  Safe;  Richard  G.  Holmes  and  W.H.Butler,  (y'ity 

of  New  York. 
Claim. — "  The  loose  fitting  pieces,  applied  to  be  received  partly  in  a  rebate  in  the  door, 
and  partly  in  a  groove  in  the  door  frame." 

89.  For  an  Impruvemcnt  in  Machines  fur  Cleaning  Grain,-    Chase  B.  Horton,  Elmira, 
New  York. 

Claim. — "  l.=t.  The  double-acting  V  shaped  distributer,  in  combination  with  the  con- 
centric ring  gnard,  for  the  purpose  of  distributing  the  grain  to  the  periphery  of  the  cylin- 
der while  falling,  and  preventing  its  return  in  the  blast.  2(1,  The  construction  and 
arrjfngemcnt  of  the  double  blast  head.  3d.  The  combination  of  the  spring  partition  with 
the  spring  valve,  so  arranged  that  the  expansion  of  the  blast  tube  by  means  of  said  par- 
tition shall  cause  the  valve  to  open,  and  thereby  admit  air  above  the  mouth  of  the  tube." 

90.  For  an  Improved  Spring  Latch  and  Lock;   William  A.  Ives,  New  Haven,  Conn. 
Claim. — "  The   securing  the   bolt  on  the   inside,  when    the  same   key  serves  to  turn 

back  the  bolt,  and  also  to  hold  it  back  when  desired,  and  when  the  said  key,  or  any  ad- 
ditional key  used,  is  so  constructed  and  arranged  that  it  will  swing  or  turn  entirely  within 
the  tube  or  cylinder." 

91.  For  Lee-boards  fir  Vessels;   Augustus  Jouan,  San  Francisco,  California. 

Claim. — "The  elastic  metal  blade  lee-boards,  which  I  call  ship-fins,  to  the  sides  of 
ships,  vessels,  and  boats,  in  a  position  nearly  vertical." 

92.  For  an  Lnprovernent  in  Propeller  Shafts;   Augustus  Jouan,  San  Francisco,  Cal. 
Claim. — "  A  propeller  shaft,  which  in  its  construction  is  circular,  conical,  and  angu- 
lar, with  these  three  conditions  combined  or  otherwise,  and  to  be  applied  vertically." 

93.  For  an  Improvement  in  Combined  Steam   Boilers  atid  Kettles;   Allen  Lapham, 

Assignor  to  self  and  Stephen  Wilkes,  Brooklyn,  New  Y'ork. 
Claim. — "  The  use  of  the  kettle,  surrounded  by  steam,  in  connexion  with  the  boiler, 
the  reservoirs,  with  valves  (or  their  equivalents),  on  the  upper  and  lower  sider,  and  the 
induction  pipe." 

94.  For  an   Improvement  in  Bedstead  Fastenings;   Spencer  Lewis,  Tiffin,  Ohio. 
Claim. — "The  inclined  pin  passing  through  post  and  tenon,  in  combination  with  the 

segmental  guard  and  stud." 

95.  For  an  Improvement  in  Melodevns;   La  Fayette  Louis,  Boston,  Mass. 

Claim. — "  1st,  The  use  of  a  long  valve  or  valves,  placed  over  the  reeds  and  under  the 
swell,  and  vibrated  in  such  a  manner  by  any  proper  arrangement  of  mechanical  devices 
as  to  break  and  vary  the  force  of  the  air  passing  through  the  reeds,  thereby  producing 
a  sound  similar  to  the  '  tremolo  '  in  the  human  voice.  2d,  Actuating  the  'tremolo'  valves, 
so  as  to  impart  to  them  a  vibratory  movement  by  means  of  the  fan  wheel  and  crank,  or 
their  equivalents,  made  to  revolve  by  a  current  of  air  passing  through  the  box  to  the 
bellows." 

96.  For  an  Improved  Stave  Jointer;   Barnet  McKeage,  Accotink,  Virginia. 

Claim. — "The  device  for  automatically  jointing  staves  of  ditlerent  widths  to  the 
proper  bulge,  consisting  essentially  of  the  pattern  plates  and  the  guiding  slots,  or  their 
equivalents,  respectively  set  at  such  dllfcrent  angles  as  to  separate  the  two  ends  of  said 
jiattern  plates  unequally  and  exactly  in  proportion  to  the  bulge  required." 

97.  For  an  Improvement  in  Cotton  Cin.i;    C.  A.  MePhctridgc,  St.  I<ouis,  Missouri. 
Claim. — "  1st,  The  friction  spools,  arranged  in  combination    with  the  saw.     2d,  The 

breast  plate,  in  combination  with  the  spools." 

98.  For  an  Improved  Binder  for   Grain    Harvesters;    C.  A.  McPhetridge,  St.  Louis 

Missouri;  ante-dated,  October  25th,  1S56. 
Claim. — "  'J'he  combination  of  the  reciprocating  arm,  with  sprinc  pliers  attached,  with 
stationary  arm,  revolving  twister,  cutting  plate,  friction  brake  spring,  and  removable 
plate,  when  the  same  ore  constructed  and  arranged  to  operate  in  relation  to  each  other 
and  the  main  frame  and  driving  wheel,  for  the  jiurpose  of  binding  grain  from  a  continu- 
ous coil  of  wire." 

ifO.  The  notice  of  liii.-<  patent  is  postponed  for  the  present,  at  the  request  of  the  patentee. 
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100.  For  an  Improvement  in   Lubricathig   Car  Axle  and  other  Juurnals;   Pierre  E. 
Proust,  Orleans,  France;  i)atentcd  in  France,  April  I5th,  1853. 

Claim. — "  The  application  to  greasing:  or  lubricating  apparatus  of  axles,  shafts,  and 
other  rotating  portions  of  carriages  anil  of  machinerv,  of  an  air  tight  reservoir  contain- 
ing water,  which  being  heated  by  the  friction  of  the  rotating  portion,  is  caused  to  pass 
through  a  siphon  into  the  bo.\  containing  the  lubricating  matter,  and  there  to  mix  with 
it." 

101.  For  an  Improved  Bleaching  Process,-  Julius  A.  Roth,  Philadelphia,  Penna. 
Claim — "  Aiding  the  action  of  the  usual  bleaching  agents,  by  the   application  of  at- 
mospheric air." 

102    For  an  Improved  Boring  and  Mortising  Machine,-   G.  H.  Stevens,  Lowell,  Wis- 
Claim. — "Attaching   the  auger  or  bit,  chisel,  and   hammer,  to  the  sliding  frame,  and 
operating  tke  auger  or  bit,  hammer,  and  frame.'' 

103.  For  a   Tail-piece  for   Violins,  4c-;   Charles  M.  Zimmerman,  Philadelphia,  Penna. 
Claim. — "  1st,  The  tail-piece,  with  its  recess  aijd  loose  cover.     2d,  The  employment 

of  the  pins  for  securing  the  strings  by  a  single  fold  to  the  tail-piece." 

104.  For  an  Improvement  in  Grain  Separators  arid  Conveyers;  Joseph  Lyndall,  Santa 
Clara,  California,  Assignor  to  Cyrus  Roberts,  Bellville,  Illinois. 

Claim. — "  1st,  Suspending  the  conveyer  on  vertical  radius  bars  or  pendulum  bars, 
vhich  swing  it  forward  first  in  a  nearly  hoiizontal,  and  next  in  an  upward  direction,  and 
then  swing  it  back,  first  moving  it  suddenly  downwards,  and  next  horizontally  or  there- 
abouts, until  it  reaches  the  place  whence  it  started.  2d,  Swinging  and  rocking  the 
conveyer  on  radius  bars  of  unequal  lengths,  which  raise  its  rear  end  somewhat  further 
and  faster  than  its  front  end.  3d,  Arranging  the  head  of  the  vibrating  shaking  fingers 
in  a  recess  in  the  bottom  of  the  conveyor.  4lh,  The  combination  of  an  adjustable  bar 
or  guide,  with  an  arm  projecting  from  the  head  of  the  vibrating  fingers,  so  that  the  up- 
ward throw  of  the  fingers  may  be  varied  while  the  limit  of  their  descent  remains  un- 
changed. 5th,  Constructing  the  screening  apertures  in  the  bottom  of  the  conveyer, 
with  channels  on  the  front  sides  of  the  tops  thereof,  to  facilitate  the  separation  of  the 
grain  and  chaif  from  the  straw,  and  the  passage  of  the  straw  through  the  conveyer." 

105.  For  an  Improvement  in  Machines  for  Paring  Apples,-   Charles  P.  Carter,  Ware, 
Assignor  to  Leonard  Harrington,  Worcester,  Massachusetts. 

Claim. — "The  semi-cylindrical  holder,  for  the  purpose  of  holding  and  coring  the 
apple.  Also,  the  peculiar  form  and  arrangement  of  the  spring,  for  the  purpose  of  throw- 
ing back  the  carriage,  and  operating  with  an  equable  pressure  during  the  whole  of  the 
progress  of  the  kniie." 

106.  For  an  Improved  Device  for  Governing  the  Parallel  Yielding  of  Lumber  Feeding 
Rollers,-   Josiah  B.  Pomroy,  Chicago,  Illinois. 

Claim. — "The  arrangement  and  combination  of  the  parallel  arms,  central  guiding 
rod  and  spring,  in  connexion  with  the  yielding  feeding  rollers,  mounted  on  sliding 
carriages." 

107.  For  an   Improvement  in    Tailors'  Pressing  Machines,-   C.  W.  Williams,  Boston, 
Massachusetts. 

Claim. — 'Suspending  the  iron  or  goose  from  a  convex  disk,  which  turns  freely  upon 
a  ball  and  socket  joint,  or  its  equivalent,  and  which  forms  a  bearing  for  the  lever  to  act 
against." 

NOVEMBER  2.'i. 

108.  For  an  Improvement  in  Machines  for  Stuffing  Horse  Collars;  Joseph   Albright, 
Greenville,  Tennessee. 

Claim. — "The  intermittently  revolving  toothed  feed  wheels,  when  arranged  at  the 
back  and  on  the  outside  of  the  hopper,  in  combination  with  the  crooked  fed  straw 
retaining  spaces,  or  chamber,  at  the  bottom  of  the  hopper,  and  extending  backwards,  the 
teeth  of  the  wheels  (which  work  from  the  outside  at  the  rear  into  the  hopperj,  urging 
the  slip  of  the  straw  down  the  inclined  rack  or  back  of  the  hopper,  and  feeding  it  into 
the  retaining  spaces  to  wait  the  action  of  the  plunger." 
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109.  For  an   Improved  Lathe  for  Cutting  Fluted  Mouldings;   James  Anderson,  John 
McLaren  and  John  Bryant,  City  of  New  York. 

Claim. — "  1st,  The  adjustable  rotating  cutters  attached  to  shafts,  which  are  fitted  in 
frames,  the  frames  being  fitted  and  working  in  pendent  guides  attached  to  the  adjust- 
able block.  2d,  Placing  the  leg  between  centres,  which  are  attached  to  a  swinging 
frame  fitted  on  a  reciprocating  carriage  ;  the  leg  being  turned  or  rotated  between  its 
centres  as  the  carriage  moves  by  means  of  the  inclined  slot  in  the  ledge  or  plate,  and 
the  lever  and  gearing." 

110.  For  an  Improvement  in  Printing  Presses,-  F.  L.  Bailey,  Boston,  Mass. 

Claim. — "The  combination  of  the  stationary  bed  with  the  revolving  distributing 
cylinder,  when  the  two  are  so  placed  within  the  circle  of  revolution  of  the  ink  rolls.  Also, 
the  impression  lever,  in  combination  with  the  connecting  bar,  when  the  two  are  so 
arranged  that  they  may  be  disconnected  at  pleasure." 

111.  Tor  An  Improvement  on  Fourneyron   Turbine    Wheel,-  Stephen  K.  Baldwin,  Gil- 
ford, New  Hampshire. 

Claim. — "The  extending  of  the  bucket  of  the  Fourneyron  turbine  water  wheel  fur- 
ther inward  towards  the  centre  of  the  wheel  (either  on  the  radial  lines,  or  on  lines 
varying  either  side  of  the  central  pointj,  and  thence  upward  and  outward,  so  as  to 
receive  the  direct  action  of  the  propelling  water  against  the  extended  bucket  on  the 
outside  of  the  wheel,  and  above  the  Fourneyron  turbine  part." 

112.  For  a  Process  of  Treating  Feldspar  for  a  Manure,-  Charles  Bickell,  Baltimore, 
Maryland. 

Claim. — "  The  decomposing  of  feldspar  by  heating  it  with  lime  and  phosphate  of 
lime,  for  the  purpose  of  obtaining  potash  or  soda  either  in  the  caustic  or  carbonated  state, 
and  for  the  purpose  of  obtaining  a  manure." 

113.  For  an  Improved  Alcohol  Cooking  Apparatus,-  Thomas  G.  Clinton,  Washington, 
Dit.trict  of  Columbia. 

Claim. — "  An  alcohol  burner,  arranged  in  its  several  parts,  or  in  any  equivalent  man- 
ner, irrespective  of  the  method  by  which  alcohol  is  supplied  to  the  chambers.  Also, 
the  internal  pipe,  or  its  equivelent,  arranged  in  relation  to  the  tube." 

114.  For  an  Improvement  in  Boxes  and  Axles,  Journals,  <Src.,-  David  Gumming,  Sorrel 
Horse,  Pennsylvania. 

Claim. — "The  V  collar  or  bearing,  running  in  a  V  groove,  and  the  construction  of 
the  box  in  two  separate  pa.  ts  will)  the  oil  receptacles." 

115.  For  an  Improvement  in  Machines  for  Polishing  Leather  and  Harness,-  William 
Crane,  Brooklyn,  New  York. 

Claim. — "  The  suspended  triangular  swinging  frame,  having  a  socket  or  receiver 
attached  atone  end,  and  a  pitman  or  connecting  rod  at  the  opposite  end  ;  the  whole 
forming  an  equal  balance,  giving  a  steady  motion  to  the  machine  in  operation." 

116.  For  an    Improvement  in  Curry  Combs.-   Evan  L.  Evans,  Providence,  R.  I. 

Claim. — "  Constructing  the  curry  comb  with  an  elastic  or  flexible  back,  formed  of 
India  rubber,  and  securing  the  teeth  permanently  in  the  back  by  having  the  india  rubber 
which  encompasses  the  teeth  project  from  the  face  of  the  back  in  the  form  of  ridges, 
and  cones  projecting  to  the  point  of  the  teeth." 

117.  For  an  Improvement  in  Backgammon  and  Checker  Boards,-  Edwin  O.  Goodwin, 
Bristol,  Connecticut. 

Claim. — "The  construction  of  draught  boards  with  the  indentations  on  the  face,  the 
raised  divisions  in  the  backgammon  part,  and  the  drawers  for  the  pieces,  all  in  com- 
bination." 

118.  For  an  Improvement  in  Manufaclurins:  Cotton  Yarns,-  George  G.  Henry,  Mobile, 
Alabama. 

Claim  — "The  combination  of  the  gin  and  'preparation,'  that  is  to  say,  the  arrange- 
ment of  the  cotton  gin,  in  immediate  connexion  with,  and  to  operate  in  combination 
with  the  spreader  or  lap  machine  of  any  desired  construction,  so  th.it  the  gin  and  spreader 
combined,  shall  operate  in  a  regular  sequence  with  the  carding  and  drawing,  and  other 
■pinning  machinery." 
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119.  For  an  Improvement  in  Lathes  for  Planing  Metal;  William  W.  Hubbard,  Boston, 
Massachusetts. 

Claim. — "  Arranging  the  tool  carriages,  slides,  or  supports,  on  the  vertical  sides  of 
the  frame  or  bed,  in  combination  with  arranging  above  such  slides,  and  so  as  to  project 
from  the  sides  of  the  frame  and  over  the  slides,  covers  or  guards,  whereby  the  slides 
are  protected  from  dust,  chips,  or  other  matters." 

120.  For  an  Improvement  in  Stitches  for  Sewing  Machines.-  A.  F.  Johnson,  Boston, 
Massachusetts. 

Claim.— ^"  Making  a  stitch  of  a  single  thread,  by  throwing  a  shuttle  and  thread  through 
a  loop  formed  from  the  shuttle  thread,  thereby  tying  or  knotting  each  stitch  for  the  pur- 
pose of  uniting  pieces  of  cloth  or  other  material  to  be  sewed." 

121.  For  a.n  Improved  Machine  to  Aid  in  Making  Spokes  by  Hand;  Edward  Julier, 
Sharon,  Ohio. 

Claim. — "  The  construction  and  arrangement  of  the  pattern  cam-gauge  device,  the 
jointed  lever  device,  the  collar  shank,  and  spring  pawl,  when  operated  by  the  pedal,  or 
its  equivalent,  together  and  with  the  stop  or  dog  and  ratchet.  Also,  the  graduating 
straddle  gauge,  and  hinged  or  jointed  forming  gauge  rest,  with  the  graduating  set  plate 
and  yoke  devices,  with  the  knife  shields  or  buffer  heads." 

122.  For  an   Improvement  in  Turning  Circles  for  Carriages;  George  Kenney,  Mil- 
ford,  New  Hampshire. 

Claifn. — "An  annular  box  plate  composed  of  two  circles,  one  attached  to  the  head 
block  or  rocker,  and  the  other  to  the  axle,  and  so  constructed  as  to  form  a  box  for  ex- 
cluding dirt  and  grit  from  the  bearing  surfaces  of  the  circular  plates,  in  which  box  is 
inserted  a  washer  of  oiled  leather,  the  box  serving  to  exclude  all  dirt  and  grit  from  the 
bearing  surfaces,  and  thereby  preventing  their  raj)id  wear,  and  the  leather  washer  pre- 
venting the  squeaking  noise  and  friction  common  to  all  other  modes  of  connecting  turn- 
ing circles,  and  preventing  the  jar  which  would  otherwise  be  occasioned  by  two  metallic 
surfaces  striking  together.  Also,  combining  with  a  '  circle,'  a  rubber  or  other  elastic 
friction  roll  upon  which  the  said  circle  turns,  to  lessen  the  friction  and  noise,  and  dimin- 
ish the  wear." 

123.  For  an  Improved  Machine  for  Turning  Boot   Legs;  M.  C.  Chamberlin  and  W. 
Filkins,  Sheldon,  New  York. 

Claim. — "The  expansion  tube,  the  rim  follower,  encircling  said  tube,  the  diskplun- 
ger,  provided  with  hooks,  and  operated  inside  of  said  tube,  in  combination  with  racks 
and  pinion,  for  the  purpose  of  imparting  adverse  longitudinal  motion  to  said  rim  fol- 
lower and  disk  plunger." 

124.  For  an  Improvement  in  Fire  Arms;  Alexander  Le  Mat,  New  Orleans,  La. 

Claim. — "The  combination  and  arrangement  of  the  hammer  and  finger  with  the 
mechanism,  whereby  the  retrograde  movement  of  the  hammer,  after  the  ignition  of  the 
primer,  produces  an  automatic  closing  of  the  vent  by  the  finger." 

125.  For  an  Improvement  in   Traveling   Trunks;    Samuel    W.   Phelps,  Cincinnati, 
Ohio. 

Claim. — "  The  arrangement  of  drawers,  partitions,  and  side-lids  or  doors,  for  the  com- 
bined purpose  of  security,  orderly  arrangement,  and  accessibility  of  all  the  contents  in 
a  traveling  trunk." 

126.  For  an  Improved  Apparatus  for  Exhausting  Air  from  and  Hermetically  Seal- 
ing Cans  and  Vessels;   Aurelius  M.  Purnell,  Washington,  D.  C. 

Claim. — "The  apparatus." 

127.  For  an   Improved  Disk  for   Shelling    Corn;   Jeremiah  P.  Smith,  Hummelstown, 
Pennsylvania. 

Claim. — "The  annular  concave  shelling  surface  on  the  face  of  the  shelling  disk,  when 
employed  in  combination  with  the  other  parts  of  the  machine." 

128.  For  an  Improvement  in  "  Edge-keys,"  for  Making  and  Polishing  the  Edges  of 
Boot  and  Shoe  Soles;  George  C.  Todd,  Lynn,  Massachusetts. 

Claim. — "  A  turned  or  circular  edge-key." 
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129.  For  an  Improved  Gas  Cock  and  Swinging  Joint,-   Charles  F.  Thieme,  Philadel- 
phia, Pennsylvania. 

Claim. — "Making  a  swing  joint  for  gas  brackets,  the  same  consisting  of  the  tubular 
plug  and  its  cap,  with  the  leather  washer  and  spring,  or  their  equivalents,  in  combina- 
tion with  the  barrel,  so  as  to  produce  a  gas-tight  swing  joint  without  the  usual  boring 
and  grinding  heretofore  required.  Also,  the  combination  of  the  key  with  the  lower  end 
of  the  plug,  when  the  same  is  used  as  a  'gas  cock,'  so  as  to  dispense  with  a  distinct 
barrel  heretofore  required  for  a  cock." 

130.  For  an   Improvement  in  the  Construction  of  Tulular  Condensers  and  Heaters; 
Uel  West  and  Abner  Mills,  City  of  iVtw  York. 

Claim. — "The  connexion  of  the  ends  of  the  tubes  with  the  conductors,  by  squaring 
the  ends  of  the  tubes  fitting  the  squared  ends  of  the  tubes  of  each  row,  close  together, 
and  making  tight  joints  between  them,  and  inserting  the  whole  united  row  directly  be- 
tween the  two  parallel  sides  or  portions  of  the  conductor,  and  securing  each  tube  closely 
to  the  said  sides  or  portions." 

131.  For  an  Improved  Raking  Attachment  for  Harvesters.-    William   Whitely,  Jr., 
Springfield,  Ohio. 

Claim. — "The  combination  of  the  balance  lever  with  plate,  for  operating  the  rake  in 
its  forward  motion." 

132.  For  an    Improvement    in    Adjustable    Cut-offs  for   Steam    Engines,-    William 
Wright,  Hartford,  Connecticut. 

Claim. — "The  construction  and  arrangement  of  the  adjustable  cut-off,  consisting  of 
the  cylindrical  hubs,  disks,  and  their  adjustments.  Also,  the  flap  valve  checks,  con- 
structed and  combined  with  the  drop  valve." 

133.  For  an  Improved  Apparatus  for   Hoisting    Coal.-   J.  Claude  White  and   Robert 
Hay,  Tuckerville,  Pennsylvania. 

Claim. — "  The  bucket,  with  its  inclined  base,  its  doors,  and  spring  latches,  in  combi- 
nation with  the  chute  and  inclined  planes." 

134.  For  an  Improved  Finger  Bar  Arrangement  for  Harvesters,-  James  A.  Moore  and 
Asahel  H.  Patch,  Louisville,  Kentucky. 

Claim. — "  The  combination  and  arrangement  of  the  folded  sheet  metal  bar  with  fin- 
gers, when  the  latter  are  inserted  through  holes  in  the  front  and  rounded  folded  portion 
of  the  bar,  and  griped  and  pinched  between  and  by  the  lips  of  the  bar  in  the  rear,  and 
secured  therein." 

135.  For  an  Improvement  in  Hand   Corn    Planters,-    Thomas  A.  Chandler,  Rockford, 
Illinois,  Assignor  to  self  and  Harlow  llerrick.  La  Grange,  Ohio. 

Claim, — "  The  slides,  diggers,  and  rod.     Also,  the  jaws,  cut-off,  and  arm." 

136.  For  an  Improvement  in  Sewing  Machines,-   William  C.  Watson,  Assignor  to  self, 
George  H    Wooster,  and  Morris  Knight,  City  of  New  York. 

Claim. — "The  revolving  and  reciprocating  looping  hook.  Also,  the  inclined  and 
grooved  brace  plate,  so  placed  beneath  the  cloth  as  to  deflect  the  lower  end  of  the  needle 
to  one  side  of  its  path,  whereby  its  vibrations  are  prevented,  and  it  is  secured  from  break- 
age by  the  lateral  pulls." 


Adpition'al  Lmpuovemexts. 

1.  For  an  Improvement  in  Rotary  Brick  Machines,-  George  Cranglc,  Philadelphia,  Pa.; 

patented,  June  3,  1856;  additional  patent,  September  9,1836;  2d  additional  patent, 
Nov.  25,  1856. 

Claim. — "The  application  of  the  cut-off  slides,  so  as  to  slide  up  nnd  down  in  con- 
tact with  the  plungers,  respectively,  and  so  as  to  produce  in  combination  with  the  lower 
guide  piece,  the  alternately  open  and  close  chambers  beneath  the  plungers." 

2.  For  an  Improvement  in  Harvesting  Machines,-   George  Esterly,  Heart  Prairie,  Wis.; 

patented,  October  22,  1844  ;  additional  patent,  Nov.  25,  1856. 

Claim. — "The  method  of  constructing  the  arm  of  the  axle,  in  combination  with  the 
metallic  box,  and  the  socket,  and  yoke,  whereby  the  adjusting  apparatus  is  placed  be- 
neath the  body  of  the  carriage." 
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Re-Issues  for  November,  1856. 

1.  For  an  Improvement  in  the  Machine  for  Cutting  Shoe  Pegs,-   Stephen  K.  Baldwin, 

Gilford,  New   Hampshire;  patented   July  16,  1842;  extended;  re-issued  Novem- 
ber 4,  1856. 
Claim. — "The   combination  of  the  vibrating  knife,  or  its  equivalent,  with  the  fluted 
roller." 

2.  For  an   Improvement  in   Sevuing   Machines,-  Elmer  Townsend,  Assignee  of  Alfred 

{Swingle,  Boston,  Mass.;  patented  July  22,  1856  ;  re-issued  Nov.  4,  1856. 
Claim. — "The  employment  of  a  hook  in  connexion  with  the  looping  needle,  and 
arranging  said  hook  so  that  it  shall  pass  into  the  cloth  or  material  from  the  same  side 
of  it  on  which  the  looping  needle  work  is  situated.  Also,  the  new  or  improved  method 
of  arranging  the  feed  motion  or  mechanism,  the  feed  wheel  thereof  being  disposed  hori- 
rontaliy,  and  its  teeth  made  to  engage  with  those  of  the  rack  situated  on  the  vertical 
side  of  the  clamp." 

3.  For  an  Improvement  in  A«<  Machines,-  Robert  Griffiths,  Philadelphia,  Penna.;  pa- 

tented October  30,  1855;  re-issued  Nov.  25,  185C. 
Claim. — "  A  combination  of  tables,  boxes,  and  punches,  or  any  equivalent  thereto." 

Designs. 

1.  For  Stoves;   James  J.  Dulley,  Assignor  to  Fuller,  Warren  &  Morrison,  Troy,  N.  Y.; 

November  4,  1866. 
Claim. — "  The  ornamental   design   and    configuration  of  the  plates  or   castings  for 
Franklin  stoves." 

2.  For  Parlor  Stoves,-   Elisha  Smith,  Albany,  New  York;  Nov.  11,  1856. 

Claim. — "The  combination  and  arrangement  of  ornamental  figures  and  forms,  for 
the  plates  of  a  parlor  stove." 

3.  For  Kitchen  Stoves,-  S.  W.  Gibbs,  Albany,  Assignor  to  Thomas  H.  Wood,  Henry  S. 

Hubbard,  and  John  E.  Roberts,  Utica,  N.  Y.;  Nov.  25,  1856. 
Claim. — "  The  external  ornament  and  configuration  of  kitchen  stoves." 

DECEMBER  2. 

I.  For  an  Improvement  in  Mop-heads,-  Frederic  Allen,  Worcester,  Mass. 

Claim. — "  My  improved  spring  clamp  mop-head,  as  made  of  a  bar  of  spring  steel, 
bent  and  formed  with  an  eye  and  a  hook  at  its  opposite  ends,  and  having  a  link  applied 
thereto,  so  as  to  operate  therewith." 

2.  For  an  Improvement  in  Feeding  Paper  to  Printing  Presses,-  Moses  S.  Beach,  Brook- 

lyn, New  York. 
Claim. — "  Seizing  the  back  or  tail-end  of  the  sheet,  and  thus  returning  it  to  the  typca 
for  a  second  impression." 

3.  For  an  Improvement  in  Earthen  Vessels  for  Hermetically  Sealing  Purposes,-  Ed- 

win Bennett,  Baltimore,  Maryland. 
Claim. — "  Constructing  the  covers  or  lids  of  such  vessels,  with  the  beveled  or  sloping 
edge,  and  plane  surfaces  unglazed,  or  in  the  biscuit  state,  when  said  lid  or  cover  is  used 
in  combination   with  a  vessel,  the  contiguous   surfaces  of  which  are  also  left  unglazed, 
and  in  an  absorbent  slate." 

4.  For  an  Improved  Wristband  Fastener,-  John  P.  Derby,  Boston,  Mass. 

Claim. — "  Arranging  and  combining  with  a  face  plate,  two  parallel  cross  pieces,  one 
of  which,  the  lower  or  second  cross-piece,  being  constructed  with  a  movable  section. 
Also,  the  hollow  stem  through  which  the  post  passes  that  is  connected  with  the  movable 
section  of  the  cross-piece.  Also,  the  arrangement  of  the  lever,  in  connexion  with  the 
face  plate  and  the  movable  section  of  the  cross-piece,  whereby  by  turning  the  face  plate 
the  desired  motion  is  given  to  the  cross-piece  or  wing  ;  the  whole  making  an  effective 
fagtener." 
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5.  For  an  Improved  Mode  of  Backing   Electrotype  Plates;    Wm.  Filmer  and  Edward 

Bookliout,  City  of  ISew  York. 
Claim, — "  1st,  T!ie  box  or  hopper  placed  in  an  inclined  position,  and  the  plate  placed 
within  the  box  or  hopper,  the  bottom  of  the  box  or  hopper   being  provided  with   ledges. 
2d,  'J'hc  spiral  springs,  interposed  between  the  shell  and  plate." 

6.  For  an  Improvement  in  Xut  Machines.-  Robert  Griffiths,  Philadelphia,  Penna. 
Claim. — "  1st,  The  manner  of  securing  the  punching  and  cutting  bars  between  the 

sliding  plates,  ad,  The  combining  of  the  punching  and  cutting  bars  with  the  strippers, 
the  saiil  strippers  being  whole  or  divided." 

7.  For  an  Improvement  in  Ovens,-  John  P.  Hayes,  Philadelphia,  Pennsylvania. 
Claim. — "  1st,  .Making  an  oblong   opening    through  the   plate,  which  is  fixed  to  the 

back  of  each  of  the  ovens.  2d,  'I'hc  arrangement  of  the  soot-catching  trough  at  the 
back  of  each  of  the  said   ovens." 

8.  For  an  Improved  Method  of  Clamping  Cutters  in  Cutter  Heads  fur  Planing  Ma- 

chines,-  Jonathan  P.  Grosveiior,  Lowell,  Massachusetts. 
Claim. — "  Connecting  the  collars  with  each  other  or  with  the  core  blocks,  by  means 
of  tongues  and  grooves." 

9.  For  an  Improved  Raking  Apparatus  for  Harvesters,-  Stephen  R.  Hunter,  Cortlandt, 

rsew    iork. 
Claim. — "  The  bar,  attached  or  hinged  to  the  arms  on  the  platform,  and  operated  by 
the    spring  chain  ball,  which  is  fitted  in  the  box,  and   the  plate  wheel,   when   the  above 
parts  are  arranged  to  operate  in  combination  with  rotary  cutters  and  endless  apron.". 

10.  For  an  Improved  Rock  Drilling   Machine;  Martin  and   John  P.  Gore,  St.  Louis, 

Missouri. 
Claim. — "The  combination  of  the  rock  shaft  and  its  arms,  with  the  pawls,  ratchets, 
and  tlie   collar  on  the  drill   shaft,  for  clTcctiiig  the  feed  and    turning  of  the  drill  by  the 
upward  movement  of  its  shaft." 

11.  For  an  Improvement  in  Railroad  Chairs;   James  H.  Morlcy,  St.  Louis,  Mo. 
Claim. — "  Fishing  the  joint  of  railroad  bars  with  a  divided   chair,  to  ease  the  grip  of 

the  chair  to  the  rail  on  the  bottom  llanch  of  the  rails,  when  so  constructed  that  the 
divided  bed  of  the  chair  shall  not  come  into  contact  with  or  impinge  upon  each  other,  so 
as  to  bear  any  part  of  the  strain  of  a  weight  ufioii  the  rails,  but  leave  the  U[)pcr  jaws 
free  to  bite  with  the  whole  strain  of  the  bolts,  wlicreby  they  are  made  to  gripe  the  rail 
joints  more  firmly  as  the  cars  move  over  them,  without  the  necessity  of  being  supported 
upon  ties  or  bearers  as  heretofore." 

12.  For  an  Improvement  in  Pcntagraphs;    Henry  Neumeyer,  Macungie,  Penna. 
Claim. — "The  upper  sliding  frame,  in  combination   with  the  under  stationary  frame 

and  casing,  and  the  traversing  cog-racks  and  uprights,  the  slotted  traversing  bed  plate, 
•with  the  traversing  drawing  board  or  tablet ;  the  compound  cog  and  geared  cone  pulleys, 
the  compound  or  double  anil  adjustable  rack  devices.  Also,  the  grooved  sliding  rack 
bar  of  the  traversing  rack  with  its  devices,  when  combined  with  their  pinions  and  cone 
pulleys,  and  the  traveling  carriage." 

13.  For  an   Improvement  in   Drying   Cylinders  for   Fibrous  Manufactures;  Horace 

W.  Peaslee,  Maiden  Ridge,  New  York. 

Claim. — "The  employment  of  a  spiral  tubular  heater  upon  a  non-conducting  cylin- 
der, in  combination  with  an  exterior  metallic  casing." 

H.  For  an  Improvement  in  the  Baby  Walker  a7id  Jumper;  E.  Y.  Robbins,  Cincin- 
nati, Ohio. 

Claim. — "The  arrangement  of  the  upward  extension  of  the  broad  based  castor  sup- 
ported frame  of  the  apparatus,  around  and  over  the  head  of  the  child  placed  therein, 
for  the  purpose  of  preventing  his  head  from  coming  in  contact  with  articles  of  furniture 
as  he  moves  himself  over  the  floor,  and  forming  a  support  for  the  jumper  (or  child-sus- 
taining canvass-covered  hook),  and  also  serving  the  pur|)Ose  of  suspending  toys  above 
the  head  of  the  child,  and  within  his  reach,  to  amuse  hiiii,  and  at  the  same  time  cause 
him  to  judiciously  exercise  his  arms  and  chest." 
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15.  For  an  Improvement  in  Expanding  Tup;   Harlcy  Stone,  Uxbiiilge,  and  Mason  D. 

Cole,  Blackstone,  Massachusetts. 
Claim. — "The  arrangement  of  the  cam  piece,  the  nut  and  screw,  and  their  connexion 
■with  the  cutters  and  case." 

16.  For  an  Improved  Ice  Saw;   Stephen  Scotton,  Richmond,  Indiana, 

Claim. — "  1st.  The  saw,  operated  or  rotated,  and  placed  in  the  swinging  frame, 
which  is  rendered  adjustable  by  means  of  the  rack,  pinion,  and  notched  wheel.  2d, 
Moving  the  platform,  and  feeding  the  saw  to  its  work  by  means  of  the  wheels  on  the 
<!riring  shaft,  the  pinion  and  screw  on  the  shaft,  and  the  toothed  wheel  on  the  axle. 
3d,  Moving  the  platform  laterally  when  necessary,  by  means  of  the  wheel  on  the  shaft, 
and  the  wheel  on  the  plate." 

17.  For  an  Improved  Axle  Box;    William  H.  Saunders,  Hastings,  New  York. 

Claim. — "  A  lining  of  a  thin  tube  of  condensed  and  hardened  ductile  metal  or  com- 
position, introduced  and  secured  within  the  box,  and  presenting  a  hard  polished  surface 
to  the  axle  itself." 

18.  For  an  Improvement  in  Syphon  a  Clapit;   Henry  M.  Walker,  Watertown,  Conn. 

Claim. — The  application  of  a  device  for  the  simultaneous  opening  and  closing  of  the 
orifices  at  each  end  of  a  syphon." 

19*  For  an  Impro'uement  in  Converting  Rotary  into  Reciprocating  Motion;  Albin 
Warth,  City  of  ISew  York. 
Claim, — "The  in{ern>ittcnt  semi-rotating  head,  or  its  equivalent,  carrying  in  eccen- 
tric relationship  to  the  bearing  of  said  head,  a  driving  pinion  for  gear  with  the  endless 
rack,  and  driven  by  or  operating  through  suitable  gear,  a  pinion  arranged  with  separate 
action  concentric  to  said  head,  the  latter  being  combined  with  sliding  stops,  or  their 
equivalents." 

20.  Forjan  Improvement  in  Self-Acting  Rakes  for  Harvesting  Machines;  Jesse  White- 

head, Manchester,  Virginia^ 
Cluim. — "The  combination  of  the  rakes  and  rod,  when  said  parts  are  made  to  oper- 
ate together  and  indcpetidenlly  of  each  other.  Also,  in  combination  with  the  rakes  and 
rod,  the  permanent  cam  and  yielding  cam,  which  causes  said  rakes  to  advance  in  one 
line  and  return  in  another  line.  Also,  in  combination  with  the  rake  head,  the  rod  having 
its  support  alternately  in  and  for  the  purpose  of  preventing  said  rake  head  from  binding 
on  its  ways.  Also,  giving  the  rake  a  movement  varying  to  the  size  of  each  and  every 
gavel." 

21.  For  an  Improved  Method  of  Applying  Steam  to,  and  of  Cutting  Scat-fs  from  Wood; 

Job  White,  Belfast,  Maine. 
Claim. — "1st,  The  arrangement  of  the  cams  and  beam,  in  combination  with  the  feeding 
gear,  by  which  the  perpendicular  and  rotary  motion  of  the  log  is  made  immediately  after 
the  cutters  have  passed  through,  giving  exact  feed  to  continue  a  circular  kerf  around 
the  diminishing  eurface  of  the  log,  making  a  board  of  uniform  thickness.  2d,  The 
made  and  arrangement  by  which  I  apply  steam  or  heat  to  a  log  in  the  process  of  being 
sawed,  by  which  I  am  able  to  apply  to  the  surface  of  the  log  immediately  before  the 
cutters,  and  at  the  particular  time  and  place  required  for  the  work  designed.  The  same 
result  may  be  obtained  by  a  cast  iron  hollow  form,  by  which  you  may  apply  either  steam 
or  heat  to  the  surface  of  the  log." 

22.  For  an  Improvement  in  Wrenches;   Orin  0.  Withcrell,  City  of  New  York. 

Claim. — "  Attaching  the  fixed  jaw  of  the  wrench  to  a  handle,  which  has  its  extremity 
made  eccentric  by  a  fulcrum  pin,  and  arranging  the  movable  jaw  relatively  to  said  end 
of  the  handle  and  to  the  fixed  jaw." 

S3.  For  an  Improvement  in  Railroad  Car  Seats  and  Couches;  Theodore  T.  Woodruff, 
Alton,  Illinois. 
Claiiiii — "  The  combination  of  the  movable  and  fixed  frames  on  one  side  of  each  com- 
partment, with  the  movable  and  fixed  frames  on  the  opposite  side  thereof,  to  form  each 
of  two  depressed  couches  when  unfolded  and  connected,  and  which  may  be  converted 
into  two  oj)posile  Beats  when  the  two  jirovable  seats  are  thrown  up  and  over  the  perma- 
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nrnt  frames.  Also,  combiniiiij  each  of  tlio  hin^eJ  folding  backs  on  one  siile  of  cacli 
compartment,  with  each  of  the  corresponding  hinged  backs  on  the  opposite  side  of  the 
satiic  compartment,  by  means  of  the  folding  or  connecting  frames,  or  equivalent  there- 
for, whereby  the  same  may  be  used  as  backs  for  the  seats  or  as  couches.  Also,  forming 
an  elevated  couch  above  the  windows  by  the  combination  of  the  two  sets  of  hinged 
frames,  so  that  when  not  required  to  be  used  as  a  couch,  the  two  sets  of  frames  may  be 
folded  u[)  out  of  the  way." 

24.  For  an  Improvement  in  Railroad  Car  Seats  and  Couches,-  Theodore  T.  WooJruil*, 
Alton,  Illinois. 
Claim. — '•  In  combination  with  the  movable  frame  and  the  fixed  frame,  the  employ- 
ment of  the  movable  seats  at  the  ends  of  the  several  divisions,  to  give  the  required  num- 
ber of  seats  when  the  couches  are  not  used  for  the  purpose  of  reclining.  Also,  converting 
the  back  of  the  side  seats  into  an  elevated  couch,  by  connecting  tiie  upper  or  back  edge, 
of  said  back  to  the  side  of  the  car,  or  to  the  partitions,  by  hinged  joints  or  other  equiva- 
lent means,  and  holding  it  up  in  the  required  elevated  position  by  means  of  catches,  or 
other  equivalent  means,  in  combination  with  the  movable  frame  and  fixed  frame,  or 
any  equivalent  theref)r.  Also,  the  manner  of  connecting  the  upper  or  fourth  coucli 
with  the  car,  so  that  it  may  be  let  down  to  be  used  as  a  couch,  or  thrown  up  to  the  roof 
of  the  car  when  not  reijuircd  to  be  used.  Also,  in  combination  with  the  said  upper  or 
fourtl)  couch,  the  hinged  or  suspended  step,  for  the  double  purpose  of  a  step  to  give 
access  to  the  said  upper  couch  when  used  as  such,  and  as  a  means  of  securing  said 
couch  when    thrown  u^i  out  of  the  way." 

2.T.  For  an  Improvement  in  Vault  Covers,-   Thomas  Floyd,  Assignor  to  self  and  George 
II.  .Merkin,  Chambersburgh,  Pennsylvania. 

Claim. — "  The  guides  working  in  grooves,  in  combination  with  cross-bar,  spring, 
and  rod,  for  the  purpose  of  elevating  the  cover.  Also,  guides,  in  combination  with 
catches  or  bolts  and  springs,  for  fastening  the  cover  down." 

26.  For  an  Improvement  iti  Engines  for  Grinding  Paper  Stock.-  Vespasian  0.  Balcom, 
Bedford,  Mass.,  and  Charles  H.  Hill,  Billerica,  Mass. 

Claim. — ''The  revolving  pulp  tub,  or  its  mechanical  equivalent,  in  combination  with 
the  grooved  grinding  roller,  revolved  therein  at  a  greater  or  different  speed  than  thi.s 
tub.     Also,  the  contbination  of  the  revolving  pulp  tub,  and  friction  or  evening  roller." 

27.  For  an  Improvement  in   the  Bramah  Planing    Wheel,-   Edwin  Jones,  Greenfield, 

Massachusetts. 

Claim. — "  Providing  the  planing  wheel  with  knives  for  edging  or  joiuting  the  articles 
when  arranged  as  a  single  instrument." 

28.  For  an  Improvement  in  Covering  Thread  with  Wool;  Andrew  L.  Fuller,  Clinton, 

Massachusetts. 

Claim — "'I'he  mode  of  placing  the  core  in  the  sliver,  and  covering  it  by  the  com- 
liined  action  of  the  comb  and  rondeiiser,  so  as  to  produce  the  sliver,  and  Xhis  I  claim 
whether  a  twist  be  given  to  the  sliver  or  not." 

29    For  an  Improvement  in  Steering  Apparatus  for  Ships,-   David  W.Smith,  Boston, 
Massachusclls. 

Claim. — "The  arrangement  of  the  guard  rack  and  the  pinion  on  the  tiller,  with  the 
main  rack  and  the  pinion  of  the  hand  wheel  shaft." 

30.  For  an  Improvement  in  Casting  .Metallic  Tubes,-  James  Smith,  Jr.,  Norton,  Mas 

sachusetts. 

Claim. — "  The  method  of  making  the  metallic  mould  core,  viz:  of  removable  separate 
(lections  or  staves,  and  a  narrow  trapezoidal  or  wedge-shaped  spring  or  stave,  the  whole 
being  arranged  and  held  together  by  rings  and  plugs,  or  their  mechanical  equivalents." 

31.  For  an  Improved  Hand  Stamp,-   Nathan  Ames,  Saugus,  Mass.,  Assignor  to  Boston 

Hand  Stamp  Company. 
Claim. — "  In  combination  with  the  other  pnrfs  of  any  stamp  to  be  held  in  the  hand 
the  leg  or  wire  so  constructed  as   to  strike  the  article  to  be  printed    in    advance  of  the 
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type  block,  and  tliercby  cause  the  inking  roller  to  pass  over  the  printing  surface,  while 
the  latter  is  descending.  I  do  not  confine  myself  to  any  particular  manner,  as  there  may 
be  many  in  which  the  leg  may  be  mad'?  to  communicate  motion  to  the  inking  roller, 
but  I  claim  this  leg  both  independently  of  the  inking  apjsaratus  and  (he  other  parts  of 
the  stamp." 
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On  Water  Metres* 

Sir, — Your  August  number  contains  an  article  dcscribinp;  Mr.  Kenne- 
dy's Water  Metre,  and  embodyinp;  a  report,  by  Mr.  G.  \V.  Slevenson,  of 
Halifax,  on  the  comparative  results  obtained  by  liiin  in  testing  Taylor's, 
Siemens',  and  Kennedy's  metres. 

Being  interested  in  one  of  the  melres  referred  to,  which  bears  my  name, 
I  shall  refrain  from  criticism  of  Kennedy's  meire  ;  but  I  feel  called  upon 
to  trouble  you  with  a  few  remarks  regarding  Mr.  Stevenson's  experi- 
ments, with  a  view  to  caution  your  readers  and  the  public  against  hasty 
conclusions,  and  to  elicit  truth  by  inviting  to  farther  and  more  careful 
inquiry. 

In  order  to  avoid  misapprehension,  I  beg  to  slate  distinctly  that  I  do 
not  doubt  Mr.  Stevenson's  scrupulariiy  in  statini:;  the  results  of  his  ex- 
periments such  as  he  found  them  ;  but  what  I  object  to  is,  his  mode  of 
conducting  the  experiments,  which  affords  no  security  against  error, 
"which  leads  to  erroneous  conclusions  respecting  the  ca|)abilities  of  each 
metre,  and  also  leaves  untouched  the  two  chief  desiderata  of  a  water 
metre, — those,  namely,  of  durability  and  facility  of  aj)|)llcation. 

1.  Jis  to  the  accuracy  of  measurement. 

Mr.  Stevenson  filled  a  gallon  measure  one  hundred  times  through  each 
metre,  and  found  that  in  the  first  experiment  Siemens'  metre  went  5  per 
cent,  too  fast  ;  in  the  second,  one  per  cent,  too  slow,  and  in  the  third 
correct  I  v;  whereas  Kennedy's  metre  was  always  correct  within  1  per  cent. 
It  would  apjiear  from  this,  that  Siemens'  metre  varied  as  much  as  6  per 
cent,  between  two  consecutive  experiiiients,  which  I  believe,  from  lovg 
experience,  to  be  quite  impossible.  But  it  is  not  difficult  to  account  for  an 
error  of  a  few  per  cent,  by  Mr.  Stevenson's  primiiive  mode  of  measuring 
the  water  as  it  is  passed  through  the  metre,  and  in  reading  so  small  a 
quantity  as  100  gallons  upon  a  dial  indicating  1000  gallons  l)y  one  single 
turn.  I  maintain  that  the  proper  way  of  trying  the  accuracy  of  a  metre  is, 
to  pass  through  it  a  quantity  not  less  than  1000  gallons,  and  to  run  the 
same  into  a  cistern  holding  that  quantity  between  niHrlis  ascertained  by 
exact  calculation,  or  rather  by  weight. 

2.  Jis  to  relative  quantity  delivered. 

Mr.  Stevenson  has  taken  for  his  standard  of  comparison  the  diameter 
of  the  unions  attached  to  each  metre,  whereas  the  proper  standard  would 
have  been  similar  quantities  stated  to  be  delivered  according  to  the  pub- 
lished prospectuses. 

Experience  has  induced  Messrs.  Guest  and  Chrimes,  the  manufactu- 

•  From  the  Lend.  Civ.  Eng.  and  Arch.  Journ.,  Sept.  1856. 


On  Water  Metres.  41 

rers  of  Siemens'  metres,  to  limit  the  power  of  delivery  to  what  is  practi- 
cally required,  by  restricting  the  passage  through  the  metre.  Such 
restriction  will  not  impede  the  (low  of  water  through  a  long  range  of 
pipes  (it  is  well  known  lo  engineers  practically  acquainted  with  water 
w-orks,  that  a  sluice  in  a  range  of  pipes  may  be  more  than  half  shut  with- 
out impeding  the  (low  of  water,  the  reason  being  that  the  vis  inertia  the 
water  acquires  in  passing  the  restriction  is  spent  again  in  the  succeeding 
pipe  in  urging  the  water  column  forward),  but  is  intended  to  diminish 
the  delivery  in  cases  where  the  metre  is  placed  at  the  extremity  of  a  pipe. 
High  pressure  metres  are  generally  applied  below  ground  at  the  entrance 
of  a  branch  pipe  into  an  establislnnent ;  and  in  order  to  test  the  real 
capabilities  of  such  a  metre,  it  ought  to  be  placed  as  nearly  as  possible 
under  these  normal  conditions,  which  was  not  the  case  in  Mr.  Steven- 
son's experiments.  But  adopting  for  the  sake  of  argument,  Mr.  Steven- 
son's results,  he  is  evidently  niistaken  when  he  says  that  "the  price  also 
(of  Kennedy's  metre)  is  really  It-ss  pro  rata  than  that  asked  for  either 
Taylor's  or  Siemens'.  Taylor's  being  £3  per  inch,  Siemens'  a  little  more, 
and  Kennedy's  about  eight  guineas."  The  report  goes  on  :  "The  capacity 
for  supply,  however,  ought  to  regulate  the  price,  &c."  Now,  if  Mr.  Ste- 
venson would  refer  to  Messrs.  Guest  and  Chrimes'  list  of  prices,  he  would 
find  that  their  metre  with  Ih  inch  inlet,  will  deliver  just  twice  the  quan- 
tity of  their  1  inch,  and  consequently  the  same  quantity  as  Mr.  Kennedy's 
with  1  inch  inlet.  The  price  of  Siemens'  metre  with  Ih  inch  inlet  is, 
however,  only  <£3  6s.,  or  slightly  less  than  Kennedy's  of  the  same  power 
of  delivery,  under  the  unfavorable  circumstances  of  the  experiment.  No 
account  is  taken  of  the  co^.t  of  transport  and  erection,  which  in  the  case 
of  Kennedy's  metre  exceeds  considerably  that  of  Siemens'  metre,  owing 
to  its  far  greater  bulk  and  weight. 

3.  ^^s  to  relative  loss  0/  pressure  sustained  by  the  passage  of  water  through 
the  metre. 

In  Kennedy's  metre  the  water  has  to  move  a  piston  and  to  pass  through 
several  short  bends,  whereas  in  Siemens'  it  has  always  a  free  passage 
through  curvilinear  channels,  that  represent,  together  with  the  inlet,  two 
bends.  It  is,  therefore,  not  well  possible  that  Siemens'  metre  should 
impede  (he  water  more  than  Kennedy's,  provided  the  quantity  of  water 
delivered  does  not  exceed  the  limits  assigned  to  it. 

Having  now  referred  to  the  three  points  of  Mr.  Stevenson's  investiga- 
tion, 1  have  to  suggest  a  fourth  poitit,  wlacb  faz'  exceeds  tJbe  others  in 
importance,  nan)ely  : 

4.  As  to  a'urabilily. 

It  is  a  comparatively  easy  problem  to  produce  a  metre  that  sliall  give 
satisfacloiy  results  in  a  laboratory  experiment.  Indeed  the  (irst  metre  the 
writer  ever  made,  in  1851,  left  little  to  be  desired  in  this  respect,  and  was 
highly  approved  by  a  committee  of  the  Manchester  Corporation  Water- 
woik>-.  Ail  the  dilficulty,  hov.'ever,  was  to  come,  and  consisted  in  produ- 
cinji  an  instrument  from  which  more  is  required  than  ordinary  mechanism 
will  stand.  .\  hiiih  piessure  water  metre  is  generally  placed  below  ground, 
and  is  reijuired  to  wr^rk  (or  several  years  without  needing  any  attention 
whatever.  Unlike  the  gas  metre,  it  has  to  work  under  pressure  rannfin" 
from  a  tew  inches  to  .'JOO  teet  of  water  column;  it  has  to  resist  great  con- 

4« 
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cussions  in  the  water,  and  to  be  unaffected  by  impurities — such  as  sand, 
shells,  and  veojetable  matter — in  the  water,  nor  by  its  calcareous  deposits; 
conibitiiiig  witli  this  extretne  delicacy  of  action.  It  remains  for  Mr,  Ken- 
nedy to  prove  that  his  piston,  tumbler,  and  valve  possess  the  quality  of 
resisting  permanently  these  agencies;  but  in  order  to  judge  of  the  relative 
merits  nt  several  metres,  I  should  suggest  to  put  the  same  in  a  trying 
situation,  both  as  regards  pressure  and  impurities  (at  the  end  of  a  low- 
level  main  for  instance),  to  lock  them  up  for  six  or  twelve  months,  and 
then  examine  them  as  regards  their  accuracy  of  measurement  and  gene- 
ral state  of  conservation. 

In  conclusion,  I  may  be  allowed  to  state  an  interesting  fact  regarding 
Siemens'  metres,  namely,  their  accuracy  (within  3  per  cent.)  and  their 
durability  being  guarantied  by  the  manufacturers;  all  defective  metres 
are  returned  to  them,  and  the  number  so  returned,  during  the  last  14 
months,  has  been  33  out  of  nearly  2000  metres  in  operation.  The  in- 
creasing demand  for  them  does  not  bear  out  Mr.  Kennedy's  statement, 
that  no  satisfactory  luetre  existed  before  his  own  was  proposed. 

London,  2blh  August,  1856.  VV.  Siemens. 


On  JSTature  Printing*     Henry  Bradbuky,  Esq.,  M.  R.  I. 

The  art  of  nature  printing  is  a  method  of  producing  impressions  of 
plants  and  other  natural  objects,  in  a  manner  so  truthful  that  only  a  close 
inspection  reveals  the  fact  of  their  being  copies.  So  distinctly  sensible 
to  the  touch  are  the  impressions,  that  it  is  difficult  to  persuade  those  un- 
acquainted with  the  manipulation,  that  they  are  the  production  of  the 
printing  press.  The  process,  in  its  application  to  the  reproduction  of  bo- 
tanical subjects,  represents  the  size,  form,  and  color  of  the  plant,  and  all 
its  most  minute  details,  even  to  the  smallest  fibre  of  the  roots. 

The  distinguishing  feature  of  the  process,  compared  with  other  modes 
of  producing  engraved  surfaces  for  printing  purposes,  consists,  firstly,  in 
impressing  natural  objects — such  a?  plants,  mosses,  seaweeds,  feathers, 
and  embroideries — into  plates  of  metal,  causing  as  it  were  the  objects  to 
engrave  themselves  by  pressure  ;  and  secondly,  in  being  able  to  take 
such  casts  or  copies  of  the  impressed  plates  as  can  be  printed  from  at 
the  ordinary  copper-plate  press. 

This  secures,  on  the  one  hand,  a  perfect  representation  of  the  char- 
acteristic outline  of  the  plant,  as  well  as  that  of  some  of  the  other  exter- 
nal marks  by  which  a  plant  is  known,  and  even  in  some  measure  its 
structure,  as  for  instance  in  the  venation  of  ferns,  and  the  leaves  of  flow- 
ering plants  ;  and  on  the  other,  affords  the  means  of  multiplying  copies 
in  a  quick  and  easy  manner,  at  a  trifling  expense  compared  to  the  result 
obtained — and  to  an  unliu)ifed  extent. 

The  great  defect  of  all  pictorial  representations  of  botanical  figures 
has  consisted  in  the  inability  of  art  to  represent  faithfully  those  minute 
peculiarities  by  which  natural  objects  are  often  best  distinguished.  Nature 
printing  has  therefore  come  to  the  aid  of  this  branch  of  science  in  parti- 
culrir,  whilst  its  future  development  promises  facilities  for  copying  other 

•  From  the.  Royal  Institution  of  Great  Britain. 
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objects  of  nature,  the  reproduction  nf  which  is  not  witliin  the  province  of 
human  hand  to  execute  ;  and  even  were  it  possible,  it  would  involve 
an  amount  of  hibor  scarcely  adequate  to  the  results  obtained. 

Alth  )U"-h  considered  for  some  years  past  in  various  parts  of  Europe  as 
a  new  art,  the  idea  is  by  no  means  so  recent  as  is  supposed  :  much  less 
is  there  ground  for  the  Austrians  to  assert  their  exclusive  right  to  the  pri- 
ority of  the  invention,  merely  on  account  of  the  first  application  of  the 
process  in  its  fullest  extent  in  the  Imperial  IVinting-Oliice  at  Vienna. 

Councillor  Auer*  has  not  onlv  done  this,  but  he  has  claimed  for  nature 
printing  a  position  to  which  it  has  no  risjlit  :  he  has  compared  it  to  the 
invention  of  writing  and  the  art  of  printing  ;  moreover,  he  has  placed  it 
on  an  equality  with  the  Galv^noplnsiics  nt  J.icohi  and  Spencer,  and  the 
Dafj-uerreotypesof  Uaguerre.  Vahiable  asaie  the  results  of  nature  printing, 
it  still  has  its  defects;  it  has  its  limits,  and  its  applications  are  limited, 
and  care  will  be  required  to  confine  it  within  tlie  bounds  of  its  capabilities. 

That  an  establishment,  so  renowned  for  its  productions  as  that  at  Vi- 
enna, unlitnited  in  its  command  of  the  resources  of  science  and  im-chan- 
ism,  should  have  been  the  first  to  bring  any  invention  connected  with 
printing  to  a  practical  state  of  i^erlection,  is  not  matter  to  create  surprise; 
but  that  it  should,  in  the  most  un(pialilietl  manner,  in  the  name  and  on 
authority  of  its  chief  director,  claim  all  the  honor  of  the  discovery,  is  a  point 
that  is  o|)en  to  question,  and  in  point  of  fact  is  questioned  by  several 
private  individuals,  who,  for  want  of  those  unlimited  resources  and  op- 
portunities which  only  government  establishments  are  able  to  command, 
were  unable  to  crown  their  experiments  with  practical  results. 

Nature  printing  is  nothing  more  than  an  application  of  facts  worked 
out  by  various  persons,  in  different  countries,  under  very  different  circum- 
stances, and  at  very  different  periods;  and  by  tracing  out  its  history, 
and  detailing  the  earlier  experiments  connected  with  it,  Mr.  Bradbury 
hoped  to  sho^vthat  he  did  not  put  forward  personally  any  claim  eiiherto 
its  origin  or  to  its  first  application  ;  but,  that  he  spoke  as  one  who, 
having  perceived  its  value,  was  desirous  to  render  it  an  available  auxil- 
iary to  the  printing  press. 

Nature  herself,  in  her  mysterious  operations,  seems  to  have  given  the 
first  hint  upon  the  subject  :  witness  th  ;  impressions  of  Ftfrns  so  beautifully 
and  accurately  to  be  seen  in  the;  coal-formations. 

Experiments  to  print  direct  from  nature  were  made  as  far  back  as  about 
two  hundred  and  fifty  years — it  is  certain  that  the  present  success  of  the 
art  is  mainly  attributable  to  the  general  advance  of  science,  and  the  per- 
fection to  which  it  has  been  brought  in  particular  instances. 

On  account  of  the  great  expense  :itteriding  the  production  of  woodcuts 
of  pl.ints  in  early  times,  many  r.aturalists  suggested  the  possibility  of 
making  direct  use  of  nature  herself  as  a  copyist.  In  the  Book  of  ./lit,  of 
Alexis  Pedern>M)tanus,  (printed  in  the  yenr  1572,)  and  translated  into 
German  by  VVei-ker,  may  be  found  tlie  Jirst  recorded  hint  as  to  taking 
impressions  of  plants. 

At  a  later  period  in  the  .Jou  nal  des  Voyiges,  by  M.  de  Moncoys,  in 
1650,  it  is  mentioned  that  one  Welkenstein,  a  Dane,  gave  instruction  in 
making  inqiressions  of  plants. 

•  Vide  Dcnkschriftcn  der  Kiis.  AkiiJemie,  Wicir,  Math.-Nat.  Classc.  Band  V.,  p.  107, 
(illuilralcJ  by  many  plates  ) 
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The  process  adopted  to  produce  impressions  of  plants  at  this  period, 
consisted  in  laying  out  flat  and  drying*  ihe  plants.  By  holding  them  over 
the  smoke  of  a  candle,  or  an  oil  lamp,  they  became  blackened  in  an  equal 
manner  all  over;  and  by  being  plact-d  between  two  soft  leaves  of  paper, 
and  by  being  rubbed  down  with  a  smoothing-bone,  the  soot  was  imparted 
to  the  paper,  and  the  impression  of  the  veins  and  fibres  was  so  trans- 
ferred. 

Linnaeus,  in  his  Philosophia  Botanica,  relates  that  in  America,  in  1707, 
one  llessel  made  impressions  of  plants;  and  between  1728  and  1757, 
Professor  Kniphof,  at  Erfurt,  who  refers  to  the  experiments  of  Hessel, 
in  conjuncti  )n  with  the  bookseller  Fiinke,  estal)lished  a  printing-office 
for  the  purpose.  He  produced  a  work  entitled  Herbarium  Vivuin  (a  copy 
of  which  was  laid  before  the  Members).  The  range  and  extent  of  his 
work,  twelve  folio  volumes,  and  containing  1200  plates,  corroborates 
the  curious  fact  of  a  printing-office  being  required.  These  impressions 
were  obtained  in  a  manner  very  similar,  but  wiih  the  substitution  of 
printer's  ink  for  lamp-black,  and  flat  pressure  for  the  smoothing-bone. 
A  new  feature  at  this  time  was  introduced — that  of  coloring  the  impres- 
sions bv  hand,  accortJing  to  Natiire — a  proceeding  which  though  certainly 
contributing  to  the  beauty  and  fidelity  of  the  effect,  yet  had  ihe  disad- 
vant.i'Te'Of  frequently  rendering  indistinct,  and  even  sometimes  totally 
obliteratin<i',  the  tender  structure  and  finer  veins  and  fibres.  Many  per- 
sons at  the  time  objected  to  the  indistinctness  of  such  representations  and 
the  absence  of  the  parts  of  fructitieation  ;  but  it  was  ihe  (iecided  opinion 
of  I^innoeus,  that  to  obtain  a  fac-simile  of  the  difference  of  species  was 
sufficient. 

Seligniann,  an  eisgraver  at  Nuremburg,  in  1748,  published  in  folio 
plates  figures  of  several  leaves  he  had  reduced  to  skeletons.  As  he 
thou'i'ht  it  impossible  to  make  drawings  sufficiently  correct,  he  took  im- 
pressions from  the  It-aves  in  red  ink,  but  no  mention  is  made  of  the  means 
he  adopted.  Of  the  greater  part  he  gave  two  figures,  one  of  the  upper 
and  awother  of  the  lower  side. 

Evefl  at  tliis  early  peiiod  the  idea  wust  have  excited  much  attention  ; 
for  it  is  recorded  that  Seliginann  had  announced  his  intention  to  give 
figures  of  natural  objects  as  magnified  by  a  solar  microscope,  and  that 
two  were  to  have  been  published  every  month.  But  he  died  soon  after, 
and  a  law  suit  prevented  the  prosecution  of  his  work  Two  black  and 
twenty-nine  red  plates  of  leaves  liad  been  already  completed,  and  were 
published  with  eight  pages  of  text,  in  wliich  his  coadjutor,  Crew,  speaks 
of  the  physiology  of  plants,  and  Seligmann  of  the  preparation  of  leaf  ske- 
letons. The  leaves  represented  on  the  plates  were  those  of  the  orange, 
lemon,  shaddock,  &c. 

In  the  year  176'i  the  process  is  again  referred  to  in  the  Gazette  Salu- 
tairn,  in  a  short  article  upon  a  Rucetie  pour  copier  toutes  sories  de  planles 
stir  pnpler. 

About  from  twenty-five  to  thirty  years  later,  Iloppe  edited  his  Ectypa 
Planl/irnm  linii.sbonf'nslum,  and  also  his  Ectypa  iHantaruin  Sdectarun^ 
the  illustrations  in  which  were  produced  in  a  manner  similar  to  that  em- 

•  Althou;^h  the  plants  were  dricil  in  every  rasp,  Mr.  IJrailhury  stated,  that  it  was  by  no 
means  al»s-)lutely  ncuicssary,  as  he  proved  by  the  sirnpio  experitnenl  of  applying  h\mp- 
black  or  printer's  ink  to  a  fresh  leaf,  and  producing  a  successful  impression. 
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ployed  by  Kniphof.  These  impressions  were  found  also  to  be  durable, 
but  still  were  defective,  'i'he  production  of  impressions  could  only  take 
place  very  slowly,  as  the  blacking  of  the  plants  with  the  printer's  ball 
required  much  time.  Rude  as  the  process  was,  and  imperfect  the  result,  it 
was  nevertheless  found  that  the  figures  thus  produced  were  far  more  char- 
acteristic than  any  which  artists  could  produce.  The  fault  of  the  method 
consisted  in  its  limited  application  and  in  its  incompleteness;  since  the 
fragile  nature  of  the  prepared  plant,  if  ever  so  carefully  treated,  would 
admit  of  but  very  few  copies  being  taken,  and  where  any  great  number 
would  have  been  required,  many  plants  must  have  been  prepared,  a  cir- 
cumstance which  was  in  itself  a  great  obstacle. 

In  the  year  1809  mention  is  made  in  Pritzell's  "  Thesarus"  of  a  JVew 
Method  of  taking  Maiural  Impressions  of  Plants;  and  lastly,  in  reference 
to  the  earlier  history  of  the  subject,  the  attention  of  scientific  men  was 
called  to  an  article,  in  a  work  published  by  Grazer,  in  1814,  on  a  JVew 
Impression  of  Plants. 

Twenty  years  afterwards,  the  subject  had  undergone  remarkable  change, 
not  only  in  the  mode  of  operation  to  be  pursued,  but  also  in  the  result 
produced, — which  consisted  in  fixing  an  impression  of  the  prepared  plant 
in  a  plate  of  metal  by  pressure. 

It  appears,  on  the  authority  of  Professor  Thiele,  that  Peter  Kyhl,  a 
Danish  goldsmith  and  engraver,  established  at  Copenhagen,  applied 
himself  for  a  length  of  time  to  the  ornamentation  of  articles  in  silver  ware, 
and  the  means  he  adopted  were,  taking  copies  of  tlat  objects  of  nature 
and  art  in  plates  of  metal  by  means  of  two  steel  rollers. 

Various  productions  in  silver  of  this  process  were  exposed  in  the  Ex- 
hibition of  Industry  held  at  Charlottenburgh,  in  May  ]8.i3.  In  a  manu- 
script, written  by  this  Danish  goldsmith,  entitled  The  Description  {with 
forty-six  plates)  of  the  Method  to  Copy  Flat  Objects  of  JYature  and  Art^ 
dated  1st  May,  1833,  is  suggested  the  idea  of  applying  this  invention  to 
the  advancement  of  science  in  general.  The  plates  accompanying  this 
description  represenied  printed  copies  of  leaves,  of  linen  and  woven 
stuffs,  of  laces,  ol'  feathers  of  birds,  scales  of  fishes,  and  even  of  serpent- 
skins. 

The  manuscript  contains  ample  and  clear  instructions  to  carry  out  the 
methotl,  and  a  few  extracts,  in  his  own  words,  of  the  leading  features 
will  be^perhaps  interesting.     He  thus  writes: — 

"  As  a  correct  copy  of  the  productions  of  Nature  and  Art  must  be  of 
great  importance,  I  am  delighted  to  have  the  honor  of  submitting  to  the 
friends  of  Art  and  Science  a  method  I  have  discovered,  by  which  copies 
of  most  objects  can  be  taken,  impressed  into  metal  plates,  and  which 
enables  the  naturalist  and  botanist  to  get  representations  of  leaves,  feath- 
ers, scales,  &c.,  in  a  quick  and  easy  way  ;  and  these  copies  will  give  all 
the  natural  lineaments,  with  their  most  raised  or  sunken  veins  and  fibres; 
moreover,  the  artist  can,  by  means  of  this  invention,  make  use  of  Nature's 
real  peculiarities  for  ornamental  compositions  and  productions;  and  the 
merchant  can  get  patterns  of  delicately  woven  or  figured  stull's,  laces, 
tickens,  ribbon,  linen,  and  so  forth. 

"  To  fix  an  impression  into  a  plate  of  copper,  zinc,  tin,  or  lead,  pro- 
perly prepared  for  the   purpose,  a   rolling  machine   with   two   polished 
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cylinders  of  steel  is  required;  if  a  leoj]  quite  dried  and  prepared,  is  placed 
between  a  polished  steel  plate  half  an  inch  thick  and  a  thoroughly  heated 
lead  plate  with  a  fine  surface,  and  these  two  plates  with  the  leaf  between 
be  run  speedily  between  the  cylinders,  the  leaf  will  by  the  pressure  yield, 
its  form  on  the  softer  lead  plate,  precisely  as  it  is  shaped,  with  all  its 
natural  raised  and  sunken  parts. 

"  I  tried  many  ways  to  fix  the  leaf  on  the  plate  by  some  glutinous  mat- 
ter, but  it  filled  the  delicate  pores  and  deep  parts  so  much  as  to  render 
the  copies  very  indistinct.* 

"  The  printing  itself  of  the  leaf  into  the  metal  requires  much  precau- 
tion, especially  wiih  respect  to  placing  the  cylinders  exactly  parallel,  and 
at  the  same  time  at  a  proper  distance,  and  to  have  the  plate  to  be  stamped 
carefully  burnished  and  polished  ;  besides,  the  utmost  care  must  be  used, 
as  particles  of  dust  or  dirt  would  be  printed  together  with  the  object 
itself.  Moreover,  care  must  be  taken,  that  the  rolling  of  the  plates  is 
managed  well,  so  as  to  run  parallel,  without  deviating  from  their  first 
direction. 

"  Leaves  that  are  to  be  printed  must  first  be  spread  upon  a  clean  sheet 
of  paper  and  placed  upon  a  warm  oven  ;  a  second  sheet  put  over  them  is 
to  be  strewn  with  sand,  and  the  whole  left  to  dry  under  a  weight.  This 
done  the  leaves  are  taken  out  with  due  precaution,  and  placed  for  a 
quarter  of  an  hour  into  w^afer.  They  are  dried  again  in  the  same  way, 
and  this  manipulation  is  repeated  four  or  five  times.  By  this  means  I 
always  found  that  the  leaves  gained  in  tenacity  and  firmness,  that  they 
lost  all  their  moisture,  and  became  more  fit  to  be  stamped.  Objects, 
such  as  laces,  weavings,  figured  ribbons,  and  such  like,  can  be  printed 
without  any  preparation,  provided  they  be  spread  flat  between  the  plates. 

"  The  season  being  very  unfavorable  for  gathering  good  strong  leaves, 
I  had  to  overcome  many  difficulties,  so  that  the  copies  are  not  so  good 
as  they  might  have  been — for  I  have  observed  that  leaves  obtained  from 
green-houses  do  not  yield  such  distinct  prints  as  those  that  grow  in  the 
open  air,  when  properly  developed."! 

It  would  appear  from  the  practical  hints  here  given,  that  Peter  Kyhl 
was  no  novice  at  the  process.  He  distinctly  points  out  what  he  conceives 
to  be  its  value,  by  the  subjects  that  he  tried  to  copy;  and  he  enters  into 
detail  on  the  precautions  to  be  observed  in  the  operation  of  impressing 
metal  plates  so  as  to  insure  successful  impressions.  His  manuscript  ex- 
plains that  he  had  experimented  with  copper,  zinc,  tin,  and  lead  plates. 
Still  there  existed  obstacles  which  prevented  him  from  making  a  practi- 
cal application  of  his  invention.  In  the  case  of  zinc,  tin,  and  cupper,  the 
plant,  from  the  extreme  hardness  of  the  metals,  was  too  much  distorted 
and  crushed  ;  while  in  lead,  though  the  impression  was  as  perfect  as 
could  be,  there  was  no  means  of  printing  many  copies,  as  it  was  not  pos- 

•  Mr.  Bradbury  stated  that  he  had  himself  tried  this  method  without  success. 

t  This  allusion  to  the  want  of  tenacity  and  firmness  in  young,  and  especially  in  green- 
house plants,  is  quite  consistent  with  the  experiment  made  at  the  present  time.  Mr. 
Bradbury  stated,  that  to  obtain  an  impression  at  all,  upon  a  plate  of  metal,  of  a  plant,  it 
was  indispensable  that  the  plant  should  be  thoroughly  dried  and  free  from  sap;  other- 
wise the  plant  would  spread  in  all  directions,  without  leaving  any  visible  indentation. 
Objects  such  as  lace,  and  figured  fabrics,  can  be  impressed  without  any  preparation,  pro- 
Tided  they  be  spread  flat  between  the  plates. 
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sible  after  the  application  of  printer's  ink  to  retain  the  polii^lied  siirface 
that  had  been  imparted  to  the  lead  plate,  or  to  cleanse  it  so  thoroughly 
as  to  allow  the  j)rin!er  to  make  impressions  free  from  dirty  stains.  This 
was  a  serious  obstacle,  which  was  not  compensated  for  even  by  the 
peculiar  rich  surface  of  the  parts  that  were  impressed,  attributable  to  the 
lead  being  uiore  granular  than  copper,  and  which  is  so  favorable  to  adding 
density  or  body  of  color,  without  obliterating  the  tender  veins  and  fibres. 
Peter  K}hl  died  in  the  same  year  that  he  made  known  his  invention.  At 
his  tleath,  his  manuscripts  and  drawings  were  deposited  in  the  archives 
of  the  Imperial  Academy  at  Copenhagen,  where  they  remained  for  up- 
wards of  twenty  years:  and  it  is  a  remarkable  fact,  that,  shortly  after  his 
death,  was  discovered  the  only  thing  wanting  to  render  the  process,  as 
explained  by  him,  at  once  available  for  practical  purposes.  Had  Kyhl 
lived  to  prosecute  his  experiments,  he  miglit  have  accomplished  more 
than  he  did  without  requiring  the  aid  of  oiher  means.*  It  was  he  who 
discovered  how  to  take  impressions  in  metal  plates,  by  using  steel  rollers. 
This  is  the  first  element  in  the  process  of  Nature  Printing,  It  fell  to 
Dr.  Ferguson  Branson,  of  Sheffield,  to  suggest  the  second,  and  the  most 
important. 

(To  be  Continued.^ 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  R.  M.  Steamer  Arabia^  {Canard  Line.) 

The  following  particulars  of  this  steamer,  are  given   in   addition  to 
those  that  have  been  before  published  [vide  Journal,  vol.  xxv.,  pp.  122, 
137). 
Hull. — 

liCngth  of  keel  and  fore  rake, 
Breadth  over  wlieel-house,       . 

"  of  beam, 

Depth  of  hold, 

"       over  flanching,  . 

Length  of  engine  room. 
Draft  o(  water  (mean), 
Area  of  midship  section  at  this  draft. 
Displacement  at  " 

Horse-power  (.admiralty"),     . 
Cylinders — 103  in.  in  diameter  X  9  (RCt  stroke 
Air-pump — 60.J  in.  diameter  X  4  feet  7  in.  stroke. 
Height  of  water  wheel  shaft, 
Diameter  of  water  wheel, 
Wheel  blades— 28  of  lOi  feet  in  length  X  3  feet  2  inches. 

Boilers. — Four  tubular,  with  24  furnaces. 

Furnaces  — 8  feet  4  in.  X  3  tect  2J  inches. 

Area  of  grate  surface,     .  .  642  sq.  ft. 

Heating  surface,  .  16,948     *' 

Length  of  fire  rooms,  .  .  12  feet. 

C.  H.  II. 

•  Khyl,  as  it  was,  had  had  his  attention  directed  and  had  made  experiments  to  over- 
come this  one  remaining  dilFiculty.  His  manuscript  also  contains  many  intercsing  and 
practical  remarks  upon  other  processes  than  simply  Nature  Printing. 


. 

25.5  feet. 

, 

40     " 

8  inches. 

. 

66     " 

4     " 

, 

27     " 

6     " 

. 

30     " 

10     " 

, 

62     " 

6     " 

19     " 

606  sq.  ft. 

.3900     " 

873     " 

rOKC. 
stroke. 

, 

22  feet 

9  inches. 

. 

37    " 

6     " 
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Particulars  of  the.  Steamer  William  H.  Webb. 

Hull  built  by  Wra.  H.  Webb.   Machinery  by  the  Allaire  Works,  New 
York.     Intended  service,  New  Yoik  Haibor  and  Coast. 

Hull. — 

Length  on  ileck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,  .  190  feet. 

Breadth  of  beam  at  midship  section  Cmolded),  31      " 

Depth  of  hold,  .  .  .  12     " 

"  *'       to  spar  deck,      .  .  12     " 

Floor  timbers  at  throats,  molded,  13  ins.,  sided,  12,  14  and  15  inches. 
Frames  apart  at  centres — 30  and  32  inches. 

"         strapped  with  diagonal  and  doul)le  laid  iron  straps,  4^  by  f-inch. 


Draft  of  water  at  load  line. 

. 

7     '• 

6  inches. 

"              "    below  pressure  and  revolutions, 

7     " 

6     " 

Area  of  immersed  midship  section  at  th 

is  draft. 

194  sq.  ft 

Tonnage,  custom  house. 

670. 

Contents  of  bunkers  in  tons  of  coal, 

25. 

Masts  and  rig — none. 

Engines. — Overhead  beam — Vertical. 

Diameter  of  cylinders, 

, 

44  inches. 

licngth  of  stroke, 

. 

10  feet. 

Maximum  pressure  of  steam  in  pounds, 

35. 

Cut-ofi" — ^-stroke. 

Maximum  revolutions  per  minute, 

22. 

BoiLEHS — Two-^Keturn  flued. 

Length  of  boilers,        .                          , 

, 

30  feet. 

Breadth        "           front, 

. 

10     " 

6  inches. 

Diameter  of  round  shell. 

. 

9     " 

Number  of  furnaces  in  each  boiler, 

2. 

Breadth     " 

. 

4     « 

7     « 

Length  of  grate  bars,  . 

. 

8     " 

Diameter  of  smoke  pipe, 

. 

3     " 

10     « 

Height 

. 

35     « 

Description  of  coal,                    .   ' 

Anthracite 

Draft, 

Natural. 

Paddle  Wheels. — 

Diameter,          .                          . 

, 

30  feet. 

Length  of  blades. 

. 

4     « 

7  inches. 

Depth            " 

. 

28     " 

Number        " 

42  halves. 

Dip  of  wheels, 

. 

3     " 

9     « 

Remarks. — This  vessel  is  built  to  supply  the  place  of  the  Leviathan, 
burned  ofi'vSandy  Hook  last  Spring.  She  is  admirably  designed  for  the 
purpose,  being  modeled  for  high  speed,  with  independent  engines  of  great 
power,  widi  great  shear  of  deck  forward,  and  with  no  other  encumbrance 
upon  her  deck  than  wheel  and  engine  houses.  She  is  the  exact  type  of 
a  tug,  either  as  a  tow-boat  or  to  relieve  stranded  vessels,  for  which  duty 
her  great  power,  and  independently  acting  engines,  render  her  unequalled 
in  any  waters. 

Asa  means  of  comparison  by  which  to  estimate  her  power,  the  fol- 
lowing elements  are  conclusive.    The  Leviathan,  the  fastest  steamer  ever 
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built  in  any  country,  liaJ  196  cubic  feet  of  steam  cylinder  to  an  im- 
inerseci  section  of  176  square  feet.  This  steamer,  wjih  a  like  model,  has 
211  cubic  feet  of  cylinders,  to  194  square  feet  of  like  section. 

________  C.  H.  H. 

Captain   Uchntius\  JVeio  Process  for  the  Manufacture  of  Steel  * 

For  the  satisfaction  of  a  number  of  scientific  gentlemen,  engineeis, 
and  others  interested  in  the  subject,  an  exiiibition  of  the  new  method 
of  manufacturing  steel,  the  discovery  of  Capt.  Uchatius  (Engineer  in 
Chief  of  the  lm}>erial  Arsenal  at  Vienna),  was  made  on  Saturday,  Octo- 
ber 11th,  at  Messrs.  Rennie  &.  Sons,  tlie  Albion  Engine  Works,  Holland 
street,  Blackfriars-road. 

Mr.  Charles  Lentz,  the  partn'/r  of  Captain  Uchatius,  operated  on  the 
occasion,  assisted  by  workmen  from  the  factory  of  Messrs.  Turlon  &,  Co., 
at  Shellield.  Whilst  the  process  was  going  on,  Mr  Lentz  read  a  paper 
descriptive  of  the  invention.  He  commenced  by  explaining  that  he  had 
labored  un.der  many  disadvantages  in  being  compelled  to  contrive  sub- 
stitutes ft)r  tlie  regular  furnaces  and  other  proper  a|)pliances  peculiar  to 
.steel  works,  but,  nevertheless,  an  opinion  could  be  there  lormed  of  the 
merits  of  this  important  invention,  tor  all  the  meliing  operations  in  cast 
steel  n)anutacture  were  necessarily  a  series  of  opeiations  on  a  small  scale, 
the  size  of  a  steel  crucible  litniling  the  magnitude  of  the  furnaces.  He 
proceeded  to  state  that  the  method  adopted  in  EiiglHiid,  and  all  over  the 
world,  he  might  say,  for  making  the  best  descriptions  of  cast  steel  here- 
tofore, was  to  convert  Swedish  or  Russian  bar  iron,  by  a  lengthy,  un- 
certain, and  costly  {)rocess,  first  into  what  is  called  blister  steel,  which 
j)rodiict  was  then  melted  ilown  in  crucibles  and  cast  into  ingots  for  the 
manufacture  of  the  bar  steel  of  commerce.  The  invention  about  to  be 
exhibited  by  him  would  render  this  country  quite  independent  of  Sweden 
and  Russia  for  steel  iron-making,  as  he  would  show  the  company  pre- 
sent that  East  India  j)ig  iron,  now  very  plentiful  and  cheap  here,  could 
be  converted  into  fine  steel  in  as  few  hours  as  Swedish  and  Russian  bar 
iron  would  take  weeks  to  manipulate  ;  in  addition  to  which,  he  could 
a.ssure  those  present  that  numerous  dcsciiptions  of  ordinary  English  pitr 
iron  would  answer  for  this  process  equally  well,  it'  he  might  judge  from 
the  limited  experiments  in  English  iron,  he  had  [jerformed.  Indeed,  the 
results  of  these  experii.'ients  were  very  reniarkable,  and  he  expected  that 
nearly  all  the  iron  works  would  soon  make  steel  as  regularly  as  they 
now  Uiade  iron.  He  begged  the  company  to  consider  llie  importance 
of  a  discovery  which  would  so  reduce  the  cost  of  steel  as  to  render  it 
available  for  numerous  purposes  in  engineering,  now  quite  precluded  by 
the  ))rice  ;  he  did  not  iiesitate  to  assert  that  fully  two-thiids  might  be 
saved  in  the  cost  of  j^roducing  cast  steel  by  using  the  present  instead  of 
the  old  process.  Mr.  Lentz  then  proceeded  to  explain  that  the  invention 
of  Capt.  Uchatius  was  founded  upon  the  well-known  fact  that  cast  iron 
surrounded  by  any  oxygenized  materials,  and  subjected  to  acementino' 
heat  for  a  given    time,  would  yield   up  a  portion  of  its  carbon,  which 

•  From  the  Lond.  Artizan,  Nov.,  1856. 
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would  combine  with  the  oxygen  driven  off  from  the  surrounding  ma- 
terials, forming  carbonic  oxide  or  carbonic  acid  gas.  If  this  process 
were  interrupted  before  completion,  a  partially  decarbonized  iron  would 
result,  the  surface  of  which  would  have  been  converted  into  a  pure  iron, 
while  the  inner  parts  remained  unchanged  ;  or,  in  other  words,  the 
progress  of  the  decarbonizing  action  would  depend  on  the  amount  of 
metallic  surface  brought  into  contact  with  the  oxygen-yielding  material 
with  which  the  iron  was  surrounded.  In  order,  therefore,  to  expedite 
this  oj)eration,  the  pig  iron  was  first  reduced  to  a  granulated  state,  which 
was  accomplished  by  simply  running  the  molten  iron  from  the  ciij)ola 
(a  blast  furnace  in  some  cases,)  into  cold  water,  agitated  by  mechanical 
means.  This  granulated  iron  was  mixed  with  a  proper  proportion  of  pul- 
verized oxygen-yielding  materials  of  a  very  cheap  description,  such  as 
sparry  iron  ore  (spathose  ore),  and  adding,  if  requisite,  a  small  quantity 
of  manganese,  which  mixture  was  put  into  common  crucibles,  and  sub- 
jected to  heat  in  a  cast  steel  blast  furnace  of  ordinary  construction.  By 
thus  subjecting  the  granules  of  iron,  in  presence  of  the  sparry  iron  ore, 
to  a  meliing  heat,  the  surrounding  oxides  would  first  effect  a  partial 
decarbonization  of  the  granulated  iron,  which  decarbonization  would  be 
limited  in  amount  according  to  the  size  of  the  granules  operated  upon,  and 
by  reason  of  the  continued  application  of  heat  the  iron  would  melt  and 
separate  (with  the  assistance  of  the  melting  residue  of  sparry  iron  ore)  from 
the  impurities  with  which  it  was  mixed,  and  also  bring  down  with  it  a 
portion  of  the  iron  contained  in  the  sparry  iron  ore,  thereby  increasing  the 
yield  of  cast  steel  by  about  6  percent.  The  manipulations  of  melting  and 
casting  were  the  same  as  those  commonly  employed  by  cast  steel  manu- 
facturers. The  quality  of  the  steel  made  by  this  process  could  be  con- 
siderably modified.  'I'hus,  the  finer  the  pig  iron  was  granidated,  the 
softer  would  be  the  steel  made  therefrom.  The  softer  sorts  of  welding 
cast  steel  might  be  obtained  by  an  addition  of  good  wrought  iron  in 
small  pieces,  and  the  harder  qualities  by  adding  charcoal  in  various  pro- 
portions to  the  before-mentioned  mixture.  Thus,  continued  Mr.  Lentz, 
might  crude  iron  be  converted  into  steel  ingots  in  the  incredibly  short 
space  of  about  two  hours. 

Mr.  Lentz  then  proceeded  to  exhibit  the  preliminary  process  of  granu- 
lating, by  running  a  crucible  of  melted  pig  iron  into  a  vessel  of  water, 
when  it  was  instantaneously  converted  into  shot-like  particles.  A  weioht 
of  24  lbs.  of  the  granulated  iron  was  mixed  with  6  lbs.  of  crushed  ore 
and  peroxide  of  manganese,  in  the  proportion,  it  was  said,  of  about  41bs. 
of  ore  and  2  lbs.  of  peroxide  of  manganese,  to  which  was  added  a  small 
quantity  of  fire-clay,  and  filled  into  the  crucible  in  the  temporary  fur- 
nace, and  allowed  to  melt  in  the  usual  manner.  In  the  meantime  the 
company  proceeded  to  witness  the  operation  of  the  hammering  down 
into  a  bar  of  an  ingot  of  this  new  steel,  which  had  been  made  a  few 
days  since,  and  although  the  steam-hammer  used  was  not  at  all  adapted 
for  steel,  nevertheless,  the  bar  of  steel  produced  from  the  ingot  then 
hammered  was  pronounced  to  be  of  excellent  quality,  and  tools  made 
by  Messrs.  Rennie,  from  a  fellow  ingot,  were  tried  and  found  to  possess 
the  qualities  of  fine  English  cast  steel.  After  two  hours  and  three-quar- 
ters had  elapsed  since  the  filling — some  defect  in  the  blast  a  little  retard- 
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inor  the  melting — the  contents  of  the  crucible  were  poured  into  the  iron 
mould,  from  which,  when  opened,  an  ingot  of  steel,  weighing  25  Ihs., 
beino^  1  lb.  more  than  the  iron  used,  was  exhibited  to  the  company,  which 
bore  every  external  evidence  of  being  perfect  in  quality.  It  was  to  be 
forwarded  lo  the  steel  works  of  Messrs.  J^pencer  &  Sons,  of  Newcastle- 
on-'Tyne,  to  be  properly  tilted  into  bar  steel  for  further  tests  as  to  its 
quality  and  properties.  The  simplicity  and  rapidity  of  the  new  process, 
as  well  as  the  quality  of  the  specimens  of  steel  shown,  elicited  much 
admiraiion.  The  importance  of  the  process  in  reducing  the  cost  of  steel 
can  scarcelv  be  overrated  when  the  innumerable  new  uses  to  which  it 
would  inevitably  be  turned  in  preference  to  iron  are  considered — the 
expense  of  steel  tyres,  axles,  piston-rods,  shafts,  and  other  important 
working  parts  of  machinery  being  estimated  as  not  exceeding  the  price 
now  paid  for  first-class  iron. 


TJie  Conical  Bullet-Maldng  Machinery* 

Designed  by  John  .\nJcrson,  Esq.,  Inspector  of  .Machinery  to  the  War  Department. 

When  the  Minie  rifle  was  introduced  in  1852,  the  hollow  elongated 
bullet  was  cast  in  a  metal  mould  in  the  usual  manner  ;  but  from  the  fact 
of  great  accuracy  being  required,  both  in  the  density  and  dimensions  of 
such  projectiles,  in  order  to  secure  the  full  advantages  of  this  admirable 
weapon,  it  soon  became  apjiarent  that  a  more  refined  mode  of  making 
these  bullets  was  essentially  requisite  ;  at  the  same  time  it  must  be  such 
a  mode  as  would  secure  the  necessary  softness  in  the  metal,  so  as  to  en- 
able it  to  expand  within  the  ritle,  the  whole  success  of  the  arm  being 
dependent  on  that  condiiion. 

In  the  earlier  attempts  in  this  direction,  the  bullets  were  first  cast  in 
a  mould,  and  then  stamped  accurately  with  dies  in  an  ordinary  fly-press: 
this  method  is  still  resorted  to  by  those  who  have  not  better  machinery. 

An  attempt  was  made  by  the  late  Mr.  Lovel  to  cast  lead  into  rods  of 
the  required  diameter,  then  by  means  of  hand  shears  to  cut  these  rods 
into  pellets  of  the  required  weight,  and,  with  the  aid  of  a  fly-press  and 
pair  of  dies,  to  convert  these  pellets  into  bullets  ;  but  here  two  difficul- 
ties presented  themselves. 

First.  The  weight  of  the  bullet  depended  on  the  quantity  of  lead  cut 
ofl"  the  rod  into  the  pellet ;  therefore  perfect  accuracy  in  that  particular 
could  not  be  secured. 

Second.  As  the  whole  of  the  lead  cut  ofTto  form  the  pellet  had  to  go 
towards  the  construction  of  the  bullet. 

The  dies  had  to  be  made  so  as  to  form  the  required  bullet  between 
them,  with  a  certain  fixed  quantity  of  lead,  any  excess  being  spread 
over  between  the  dies,  and  which  would  have  to  be  pared  off  by  hand  ; 
while,  on  the  other  hand,  any  deficiency  would  allow  the  dies  to  come 
into  hard  contact,  thus  destroying  their  fine  edges,  and  rendering  them 
useless. 

In  this  condition,  and  with   these  objections,  the  shears  and  fly-press 

•  From  the  Lond.  Artizan,  Nov.,  1856. 
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were  put  into  the  hands  of  Mr.  Anderson,  in  order  to  have  these  diffi- 
cuhies  overcome,  and  the  result  of  his  perseverance  is  in  the  machine 
before  us. 

In  order  to  enable  the  machine  to  be  made  self-acling,  the  lead  is 
squirted  into  a  long  rod  of  about  5  cwt.,by  means  of  hydraulic  pressure, 
and  which  is  then  wound  upon  a  reel  placed  above  the  machine,  and 
from  which  it  unwinds  as  the  manufacture  proceeds. 

On  looking  at  the  plan,  it  will  be  seen  that  there  are  four  separate 
sets  of  dies,  each  of  which  are  complete  with  lead-reel,  cutting-off' shears, 
and  die  apparatus  ;  and  otherwise  are  exactly  alike,  it  will  also  be  st-eri 
that  the  machine  is  so  constructed  that  one  set  of  driving  apparatus, 
eccentric  motion,  and  cam  shaft,  are  made  to  serve  for  two  sets  of  dies,  a 
bullet  being  formed  at  each  movement. 

The  process  consists  of  three  operations  : — First,  cutting  oflT  the  lead 
from  the  rod  and  delivering  it  to  the  dies;  second,  the  forming  of  the 
bullet  ;  and  third,  the  mode  of  stripping  off  the  ring  of  superfluous  lead 
from  the  bullet,  as  it  is  ejected  from  the  die. 

First.  The  l^ad  rod  is  unwound  from  the  reel  by  means  of  a  pair  of 
rollers,  which  are  worked  by  a  ratchet  wheel  from  the  reciprocating  motion 
of  the  machine.  These  rollers,  after  a  little  working,  become  so  loaded 
on  their  exterior  surface  as  to  prevent  any  slip,  the  amount  of  motion 
given  to  the  rollers  being  dependent  on  the  adjustment  of  the  pawl  stud 
in  the  rocking  lever. 

The  end  of  the  lead  rod  is  pushed  through  a  hole  in  the  lever,  this 
hole  being  bushed  with  steel,  so  as  to  act  as  a  shear  ;  when  the  proper 
quantity  is  pushed  through  the  hole,  the  extremity  is  seized  by  the  pair 
of  nippers,  and  immediately  the  end  of  the  lever  is  raised  by  a  cam, 
thus  separating  the  piece  in  the  nippers  from  the  rod.  So  soon  as  the 
nippers  have  the  pellet  of  lead  in  its  own  iron  fingers,  it  o[)ens  just  suffi- 
cient to  allow  it  to  drop,  the  lower  end  of  the  nippers  being  so  con- 
structed as  to  hold  the  lead  when  it  is  exactly  in  front  of  the  dies  ;  at 
that  instant  the  punch,  or  movable  die,  comes  towards  the  fixed  die, 
and  pushes  it  in  a  very  minute  distance  sufficient  to  prevent  it  from  fall- 
ino- ;  then  the  nippers  open  at  the  bottom  and  close  at  the  top  for  the 
next  bullet  ;  the  several  motions  of  the  cutting  lever  and  nippers  being 
•worked  by  cams  of  the  required  shape  on  the  horizontal  shaft. 

To  prevent  any  irregularity  in  the  length  of  lead  pushed  through  the 
nippers,  a  cross-bar,  or  stop,  is  placed  behind  them,  the  rollers  are  set  to 
give  rather  more  than  the  required  quantity,  thus  butting  hard  each  time; 
the  metal  being  soft  yields,  and  thus  prevents  accident  to  the  appa- 
ratus. 

Second.  The  dies  are  by  far  the  most  important  part,  and  require  to  be 
made  with  extreme  accuracy. 

The  fixed  die  is  made  the  shape  and  size  of  the  bullet,  but  having  a 
movable  bottom  by  means  of  which  the  bullet  is  ejected.  The  die 
holder  is  made  adjustable  with  set  screws. 

The  punch,  or  movable  die,  is  fixed  in  the  end  of  the  reciprocating 
spindle;  this  forms  the  hollow  interior  and  rear  end  of  the  bullet ;  the 
two  dies,  if  brought  into  contact,  thus  forming  a  complete  bullet. 

In  order  to  allow  the  lead  to  fill  up  into  the  extremities  of  the  bullet, 
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it  is  necessary  to  have  not  only  the  fixed  die  ventilated,  but  also  the 
punch.  The  former  has  a  hole  through  the  ejecting  spindle  about  the 
size  of  a  hair ;  this  allows  the  air  to  pass  out,  but  intercepts  the  lead. 

If  the  two  dies  that  form  the  bullet  were  allowed  to  meet,  in  order 
to  complete  the  operation,  there  would  be  the  constant  liability  of  their 
coming  together  without  the  pressure  of  lead,  which  would  cause  them 
to  destroy  each  other ;  for,  however  rigid  the  machine  might  be  made, 
there  would  be  a  certain  amount  of  elasticity,  which  would  insure  frac- 
ture of  the  dies,  to  prevent  which  is  the  third  part  of  the  apparatus. 

The  two  dies  are  not  allowed  to  meet  by  about  the  g'^  of  an  inch,  the 
superfluous  lead  being  formed  into  a  ring  or  frill  around  the  bullets  at  the 
point  of  junction.  When  the  movable  die  or  punch  has  performed  its 
part  of  the  operation  it  retires,  and  immediately  a  third  die,  in  the  form 
of  a  plate  of  steel,  with  a  hole  in  it  the  exact  size  of  the  bullet,  rises  up 
in  front  of  the  fixed  die,  and  through  this  hole  the  bullet  is  ejected,  but 
the  ring  or  frill  is  stripped  off  over  the  bullet  towards  the  point,  thus 
delivering  it  complete  and  ready  for  the  cartridge  ;  and  by  taking  care 
this  hole  is  of  the  proper  size,  it  forms  a  gauge  to  rectify  any  wear  which 
may  take  place  in  the  fixed  die. 

The  motions  for  ejecting  the  bullet  and  for  working  the  steel  plate  are 
obtained  from  cams  on  the  cam  shaft. 

Each  set  of  dies  can  turn  out  about  32  bullets  per  minute;  the  produce 
of  a  machine  being  about  74,000  per  day.  There  are  four  of  these  ma- 
chines at  work  in  the  Royal  Arsenal,  yielding,  when  in  full  operation, 
about  a  quarter  of  a  million  daily  ;  or,  if  working  night  as  well  as  day, 
as  was  the  case  during  the  war,  then  the  double  of  that  quantity. 

To  have  made  this  latter  quantity  by  the  former  system,  would  have 
cost,  in  wages  alone,  the  sum  of  ,£62  10s.  ;  but,  by  the  introduction  of 
this  machine,  it  is  less  than  the  fiftieth  part  of  that  amount;  while,  as 
regards  accuracy,  there  can  be  no  comparisoa. 


Safety  Lucifer  Matches  * 

The  safety  lucifer  match  is  the  invention  of  Lundstrom,  a  Swede,  who 
has  a  large  match  manufactory  at  Jonkoping,  in  Sweden,  where  some 
hundred  workmen  are  employed,  and  eight  or  more  nullions  of  matches 
are  produced  daily.  'Yhey  are  about  to  be  introduced  into  this  country 
by  the  firm  of  Bryant  &.  May,  London,  who  are  the  largest  importers  of 
German  and  Swedish  lucifers  in  the  kingdom.  A  patent  has  been  taken 
out  in  their  name  for  the  sale  in  England  of  the  Swedish  match.  Its 
peculiarity  consists  in  the  division  of  the  combustible  ingredients  of  the 
lucifer  between  the  match  and  the  friction  paper.  In  the  ordinary  luci- 
fer, the  phosphorus,  sulphur,  and  chlorate  of  potash  or  nitri',  are  ail 
together  on  the  iDatch,  which  ignites  when  rubbed  against  any  rough  sur- 
face. In  the  Swedisii  matches  these  materials  are  so  divided  that  the 
phosphorus  (which  is  employed  solely  in  the  amorphous  state,)  is  placed 
on  the  Siiud-ijaper,  whilst  the  sulphur,  and  a  minitniKn  amount  of  chlo- 
rate or  nitrate  of  potash,  is  placed  on  the  match.  In  virtue  of  thi? 
arrangement,  it  is  only  when  the  phosphorized  sand-paper  and   the  sul- 

•  From  the  Lend.  Journal  of  the  Society  of  Arts,  .^'o.  194. 
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phurized  match  come  in  contact  with  each  other  that  the  ignition  occurs. 
Neither  match  nor  sand -paper,  singly,  takes  fire  by  moderate  friction 
against  a  rough  surface,  'J'he  matclies  are  thus  much  less  liable  to  cause 
accident  by  casual  ignition  than  tlie  ordinary  ones  ;  and  the  recent  edict 
by  the  Spanish  Government  against  the  employment  of  lucifers  by  the 
peasantry  of  the  forest  districts  in  dry  weather  (which  will  certainly  be 
evaded)  would  be  needless,  if  the  Swedish  matches  were  in  general  use. 
If  they  fully  answer  the  announcements  of  the  inventor,  and  it  is  due 
to  him  to  acknowledge  that  they  excited  great  interest  at  the  Exhibition 
in  Paris  last  summer,  they  will  soon  displace  the  common  lucifer,  in 
virtue  alike  of  their  manufacture  being  much  less  injurious  to  the  health 
of  the  workmen  who  make  them,  and  to  the  property  of  those  who  use 
them. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  R.  M.  Steamer  Persia,  (^Cunard  Line.) 

Hull  and  Machinery  built  by  R.  Napier  &  Sons,  Glasgow,  1855.  In- 
tended service,  Liverpool  and  New  York. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,                         .  390  feet. 

"         of  heel  and  fore  rake,                            .  360  " 

Breadth  of  beam  at  midship  section,                            .  4.5  " 

"              '*     over  wheel-houses,                   .  71  "         4  inches. 

Depth  of  hold,              .                           .                          .  29  "         8     " 

Length  of  fire  rooms,                  .                            .  12  " 

Draft  of  water  at  load  line,                   .                           .  23  " 

"              "       below  pressure  and  revolutions,  18  " 
Tonnage  (builders),                   .                   3586  7S&4. 
Masts  and  rig — barque. 

Engines. — Side  lever — 

Diameter  of  cylinders, 

Length  of  stroke, 

Maximum  pressure  of  steam  in  pounds, 
"  revolutions  per  minute, 

Distance  between  centres  of  cylinders, 
"  "  levers, 

Boilehs. — Eight — Tubular. 

Number  of  furnaces,  . 

Length  of  grate  bars,  .  . 

Diameter  of  air  pumps. 

Stroke         "  " 

Diameterof  main  centres. 

Nominal  horse  power  (Admiralty),     . 

Paddlb  Wheels. — 

Diameter,  .  . 

Length  of  bladea. 

Number         "  .  .  38. 

Height  of  water  wheel  shaft,  .  24     "         3     " 

Remarks. — Floor,  molded,  10  inches,  sided,  ^''eths.  Distance  of  frames 
apart,  at  centres,  18  and  20  inches.  Plates,  ]|th  to  f-inch  thick.  Rivets, 
1  and  ^-inch  diameter,  3*^- inches  apart.  Keel,  13  X  4^  inch,  keelson 
form.     Has  six  wat-er  tight  bulkheads.  C.  H.  H. 


lOOi  inches, 

. 

10  feet. 

21. 

18. 

15  feet 

10  inches. 

11      " 

3     « 

10. 

• 

8  feet 

4  inches. 
60i     " 

»• 

5     " 

1     " 

S.50. 

4     " 

5     " 

40  feet. 

10     " 

8  inches. 

173  feet. 

28     " 
8     " 
4     " 
110  sq.ft. 

8  inches. 
6     " 
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Particulars  of  the  Steamer  Everglade. 

Hull    l)uilt    by  Sneden  &  VVhitlock.       Machinery  by  Morgan    Iron 
Works,  New  York,  1856.     Intended  service,  Charleslon  to  Florida. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part 

of  stern  post,  above  spar  deck. 
Breadth  of  beam  at  midsliip  section,  above  main  wales 

(nioldciij. 
Depth   of  hold, 
Dratt  of  water  at  load  line. 

Area  of  immersed   midship  section  at  this  draft, 
Fuel  hold — 50  cords  pine  wood. 

'I'onnage,  .  •  475. 

Masts  and  rig — One  mast  with  foresail  and  jib. 

Engines. —  Inclined — Direct. 

Diameter  of  cylinders,  .  .  32  inchea. 

Length  of  stroke,  .  .  8  feet. 

Maximum  pressure  of  steam  in  pounds,  25. 

Cut-off — half-stroke. 

Boiler. — One — Single  return  flued. 

Length  of  boiler,  .  . 

Breadth        " 

Height         "         exclusive  of  steam  chimney, 

Kumber  of  furnaces,  .  2. 

Breadth  •' 

Length  of  grate  bars, 

Number  of  Hues,  .  15. 

Inlernal  diameter  of  flues,  .  .        18,  13,  and  19     " 

Length  of  flues,  .  18  ft.  3J  in.,  and  13  feet        3     " 

Diameter  of  smoke  pipe,  .  .  4     " 

Height     "  "  .  .  32     " 

Draft,  .  .  IVatural. 

Paddle  Wheels. — 

Diameter,  .  .  .28  feet. 

LtMigth  of  blades,  .  .  6     " 

Depth  "  .  .  .  1     "        10  inches. 

Number,  .  .  .28. 

Remarks. — Floor  timbers  at  throat,  molded,  14  in.,  sided^  4  in.  Dis- 
tance of  Irames  apart  at  centres,  12  in.  Hull  strapped  with  diagonal  and 
double  laid  iron  braces,  3ix  .\--inch.  Keel,  2  inches  deep.        C.  H.  H. 


25  feet. 
11     " 
11     " 

6  inches, 
6     " 

5     " 
7     " 

2     " 

Improved  Process  for  the  Manvftcturc  of  Phosphorus.*    By  Hugo  Fleck. 

In  the  cnirse  of  last  year  the  author  published  a  separate  memoir,  in 
■which  he  described  an  improved  process  for  the  manufacture  of  phos- 
phorus. By  this  process  100  lbs.  of  fresh  bones  furnish  6  to  7  lbs.  of 
phosphorus,  and  10  to  20  lbs.  of  gelatine,  whilst  the  older  process  only 
gave  4  to  5  lbs.  of  phosphorus. 

The  bones,  properly  cleaned  and  broken  up,  and  freed  as  much  as 

•  From  the  Lond.  Chem.  Gaz.,  No.  330. 
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possible  from  fat,  are  macerated  with  dilute  muriatic  acid,  by  which 
chloride  of  calcium  and  acid  phosphate  of  lime  (CaO,  2H0,  POs)  are 
produced.  The  maceration  is  continued  until  as  much  as  possible  of  the 
earthy  matter  is  extracted,  and  only  the  cartilage  remains.  The  latter  is 
watered,  immersed  in  lime  water,  again  washed,  and  then  employed  in 
the  production  of  bone-gelatine,  which  turns  out  very  pure  and  clear. 

The  fluid  containing  the  chloride  of  calcium  and  the  acid  phosphate 
of  lime  is  evaporated.  This  operation  is  carried  on  in  glazed  stone-ware 
pans,  as  metal  pans  do  not  present  sufficient  resistance  to  the  action  of 
the  acid  fluid.  The  evaporating  pans  are  heated  by  the  flue  from  the 
phosphorus  furnace,  and  the  evaporation  is  continued  until  the  fluid  marks 
about  38°  B.  It  is  then  allowed  to  flow  out  of  the  pans  and  cool,  when 
acid  phosphate  of  lime  separates  in  fine  crystals.  A  further  quantity  of 
these  is  obtained  by  the  evaporation  and  cooling  of  the  mother-liquor. 
From  the  molher-liquor  of  the  second  crystallization  the  portion  of  phos- 
phate still  dissolved  in  it  is  obtained  by  mixing  it  with  milk  of  lime, 
when  phosphate  of  lime  separates,  which  is  treated  with  muriatic  acid, 
like  the  residue  from  the  retorts.  The  acid  phosphate  of  lime,  which 
cannot  be  washed  on  account  of  its  solubility,  is  freed  as  far  as  possible 
from  mother-liquor,  either  by  pressit)g  it  between  cloths,  or  by  spreading 
it  upon  a  porous  plate  and  producing  an  imperfect  vacuum  beneath  the_ 
latter,  when  the  atmospheric  pressure  forces  the  mother-liquor  through 
the  plate,  upon  which  the  salt  forms  a  white  nacreous  mass,  which 
crackles  between  the  fingers.  This  is  warmed  and  mixed  with  one-fourth 
of  powdered  charcoal,  passed  through  a  sieve,  and  then  put  into  the  re- 
torts. 

For  retorts,  the  author  recommends  clay  cylinders,  which,  like  the 
retorts  of  the  gas-houses,  are  placed  in  fives  o\er  each  fire.  The  tubes 
from  each  five  retorts  open  into  a  common  receiver  ;  this  is  of  the  shape 
of  a  muffle,  and  is  placed  in  a  channel  through  which  a  stream  of  water 
is  allowed  to  flow.  The  first  receiver  is  connected  with  a  second,  simi- 
larly arranged.  The  fuel  used  is  coke  and  coal.  If  the  acid  phosphate  of 
lime  was  not  well  freed  from  the  mother-liquor,  which  contains  chloride 
of  calcium,  muriatic  acid  will  be  formed  during  the  distillation,  and  thus 
a  smaller  amount  of  phosphorus  will  be  obtained.  The  mixture  of  phos- 
phate of  lime  and  charcoal  remaining  in  the  retorts  is  reduced  to  ashes 
on  iron  plates,  which  are  laid  on  the  phosphorus  furnace  and  heated  by 
its  fire.  The  residue  of  phosphate  of  lime  is  then  mixed  with  the  phos- 
phate formed  by  the  addition  of  lime  to  the  mother-liquor,  and  treated  with 
muriatic  acid.  By  this  means  chloride  of  calcium  and  acid  phosphate  of 
lime  are  again  produced  ;  the  latter  is  separated  and  worked  for  phos- 
phorus. In  this  way  the  entire  amount  of  phosphorus  in  the  bones,  with 
the  exception  of  unavoidable  loss,  is  ol)tained. 

The  cartilage,  isolated  from  the  bones  by  means  of  muriatic  acid  as 
above  described,  is  covered  with  water  and  exposed  to  a  current  of  steam, 
until  the  solution  forms  a  concentrated  jelly,  and  this,  when  brought  into 
form  dries  on  cooling  into  solid  cakes.  The  phosphate  of  lime  still  in  the 
membranes  gives  the  gelatine  a  milky  appearance,  which  is  often  in- 
creased by  the  addition  of  white  lead,  and  the  gelatine  is  then  sold  under 
the  name  of  patent  gelatine.     The  objections  against  the  bone  gelaiine 


180  feet. 

36     " 

8     " 

3     " 

Particulars  of  the  Steamer  Cliristovol  Colon.  hi 

obtained  by  extraction  with  acids,  which  have  always  prevailed  amongst 
the  tradespeople,  arose  from  the  employment  of  acids  of  loo  great  strength. 
By  the  use  of  a  muriatic  acid  of  7°  B.  at  a  moderate  heat,  and  subse- 
quent complete  neutralization  with  lime-water  (but  not  with  milk  of  lime), 
we  have  not  so  much  to  fear  a  decomposition  of  the  animal  tissues,  as 
that  it  would  cause  a  diminution  of  the  total  product,  A  far  greater  injury 
is  done  by  boiling  the  gelatine  too  long,  and  the  treatment  by  steam  is 
now  justly  recognised  as  a  step  in  the  manufacture  of  gelatine. —  Polytechn. 
Centralblatt,  1856,  p.  681 . 
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Particulars  of  the  Steamer  Christoval  Colon. 

Hull  built  by  Sneden  &  Whitlock.  Machinery  by  Morgan  Iron  Works, 
New  York,  1856.     Intended  service,  South  Coast  of  Island  of  Cuba. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  spar  deck. 
Breadth  of  beam  at  midship  section,  above  the  main 

wales  (molded), 
Depth  of  hold, 
Draft  of  water  at  load  line, 

Tonnage,  .  .  .      450. 

Area  of  immersed  section,  .  .  103  sq.  ft. 

Contents  of  fuel  hold — 50  cords  pine  wood. 
Masts  and  rig — one  mast — foresail  and  jib. 

E.NCMXE. — Vertical  overhead  beam. 

Diameter  of  cylinders,  .  .  48  inches. 

Length  of  stroke,  .  .  .  10  feet. 

Maximum  pressure  of  steam  in  pounds,  15. 

Cut-ofl— ^-stroke. 

BoiLEns. — Two — Single  return  flued. 

licngth  of  boilers,         .  . 

Breadth       " 

Height         "  exclusive  of  steam  chimney, 

Kumber  of  furnaces  in  each  boiler,  2. 

Length  of  grate  bars, 

Number  of  Hues,  .  .  14. 

Internal  diameter  of  flues,        .  . 

Length  of  flues,  .  . 

Diameter  of  smoke  pipe, 

Height  "  •' 

Draft,  •  .  -\atural. 

Paddle  Wiiekls — 

Diameter,  , 

Length  of  blades,  .  . 

Depth  "  . 

Number         "  .  .       24. 

Remarks. — Floor  timbers  at  throat,  molderl,  14  inches^ sided,  4  inches. 
Distance  of  frames  apart  at  centres,  1  2  ins.  Hull  strapped  with  diagonal 
and  double  laid  iron  braces,  3^x^-inch.     Keel,  1  inch  deep. 

C.  H.  H. 


: 

24  feet. 
8     " 
8     " 

6  inches 
3     " 

6     " 

13 

1. 

I! 
ant 

■>,  15,i.  and  9i   " 

I  10  feet       5     " 

4     ..         4     u 

34     " 

• 

28  feet. 
7     '• 

24  inches. 
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The  Chemistry  of  Iron. —  On  the  Composition  of  some  varieties  of  Foreign 
Iron.*  By  F.  A.  Abel,  Director  of  the  Chemical  Establishment  of 
the  War  Department. 

There  are  few  subjects  of  practical  imporfance  that  have,  during;  the 
last  twelve  months,  attracted  tjeneral  attention  in  this  country  to  the 
same  extent  as  the  question  of  the  manufacture  of  iron  ordnance.  While 
numerous  plans  have  been  proposed,  discussed,  and  tried  for  constructing 
cannon,  either  of  wrought  iron,  steel,  or  mechanical  combinations  of  iron 
material  of  different  kinds,  which  shall  be  capable  of  throwing  larger 
and  heavier  projectiles  than  those  hitherto  used,  the  question  at  issue  has 
gradually  beco(ne  one  of  more  general  interest,  involving  considerations 
intimately  connected  with  the  metallurgy  of  iron,  in  consequence  of  the 
conclusions  deduced  from  the  experience  in  the  late  war,  that  the  condi- 
tions necessary  for  obtaining  a  durable  and  uniform  material  for  iron  guns 
are  as  yet  far  from  being  fully  determined. 

The  American  government  has  lately  published  a  collection  of  reports, 
containing  some  interesting  and  important  observations  connected  with 
the  manufacture  of  iron  ordnance,  though  it  does  not  appear  that  the 
researches  carried  on  in  that  country,  or  the  experience  gained  by  the 
directors  of  gun  foundries  belonging  to  various  continental  states,  have 
as  yet  eflfected  much  more  than  tlic  provision  of  a  number  of  data  relating 
to  the  nature  and  quality  of  iron  employed,  the  different  methods  of 
treating  the  metal  and  of  casting  the  gun,  and  the  effects  of  mechanical 
tests,  and  of  the  explosive  force  of  powder  upon  iron  ordnance.  There 
is  little  doubt  that  the  accumulation  of  such  data,  and  extensive  experi- 
ments suggested  by  their  comparison,  will  ultimately  lead  to  the  estab- 
lishment of  the  conditions  necessary  for  insuring  to  iron  ordnance 
uniformity  and  durability. 

The  collection  in  this  country  of  such  data  as  those  referred  to  has 
hitherto  been  a  matter  of  great  difficulty,  from  the  circumstances  that 
iron  ordnance  were  obtained  by  Government  from  various  private  sources; 
that  no  special  conditions  have  been  observed  in  the  selection  or  treat- 
ment of  metal  for  ordnance;  that  no  records  of  the  material  employed  by 
the  different  manufacturers  have  been  preserved,  and  that  no  system  of 
tests,  physical  or  chemical,  has  been  applied  to  the  metal  composing  the 
guns,  beyond  the  regulati(m  proof  to  which  ordnance  were  submiiled 
before  their  acceptance  from  manufacturers.  It  is  obvious,  also,  from 
these  circumstances,  that  no  uniformity  in  the  iron  guns  used  in  this 
country  could  be  expected. 

Now  that  Government  has  determined  to  take  the  manufacture  of  iron 
ordnance  into  its  own  hands,  the  most  serious  obstacles  to  the  perfection 
of  these  important  arms  in  England  are  set  aside,  and  the  introduction 
of  a  complete  system  of  testing  and  of  record,  together  with  the  results 
of  a  very  extensive  series  of  experiments,  on  a  sufficient  scale,  which 
have  already  been  commenced,  will,  it  is  hoped,  furnish  important  con- 
tributions to  our  knowledge  of  the  constitution  and  mode  of  treatment 
of  iron,  best  adapted  for  the  manufacture  of  ordnance. 
•  From  the  Lond.  Artizan,  December,  1856. 
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In  carryinq;  out  the  system  of  experiinent  determined  upon  by  Govern- 
rnent,  attention  has  been  clirectt'd,  in  llie  fir^t  place,  to  iron  reduced  from 
its  ores  by  cliarcoal,  this  being  the  material  employed  exclusively,  in 
some  continental  States,  and  to  a  very  great  extent  in  others,  in  the 
manufacture  of  iron  ordnance.  Much  stress  is  laid,  by  many  authorities 
on  the  continent,  upon  the  greater  fitness,  for  iliis  purpose,  of  that  de- 
scri})tion  of  iron  than  of  the  be^t  hot-blast,  or  even  of  cold-blast  iron, 
smelted  with  coal  or  coke.  It  appeared,  therefore,  naturally  the  first 
step,  in  comparative  experiments  wiih  various  materials,  to  ascertain  the 
nature  of  the  iron  composing  the  most  durable  guns  manufactured  in  those 
countries,  and  to  determine,  by  comparative  experiments  here,  whether 
guns  manufactured  from  charcoal  irun  exhibit  great  superiority  over  those 
made  accordivg  to  the  same  syste7/i  of  iron  reduced  from  its  ores  by  mine- 
ral fuel.  Various  specimens  of  foreign  charcoal  pig  iron,  and  cannon  of 
that  metal  made  in  France,  Belgium,  and  Sweden,  have  been  collected 
for  comparative  examination,  and  considerable  quantities  of  charcoal- 
iron,  procured  from  Nova  Scotia,  Sweden,  and  America,  have  been 
purchased,  for  experimenial  purposes.  The  results  obtained,  up  to  the 
present  time,  are  principally  those  furnished  by  the  analysis  of  several 
of  these  specimens;  and  I  venture  to  submit  these  to  the  Chemical  So- 
ciety, as  they  exhibit  some  points  of  interest,  and  may  also  serve,  to 
others  engaged  in  similar  inquiries,  as  additional  means,  to  those  already 
existing,  of  comparing  the  constitution  of  the  varieties  of  charcoal-iron 
■with  that  of  other  descriptions  of  iron. 

It  is  unnecessary,  in  the  present  instance,  to  enter  into  analytical  details; 
but,  as  various  methods  are  employed  by  different  chemists,  for  deter- 
mining the  most  important  constituents  in  iron,  it  may  be  advisable  to 
furnish  a  brief  outline  of  those  adopted  in  performing  the  subjoined 
analyses. 

The  ^rff/j/dVe  was  determined  by  digesting  the  finely-pulverized  iron 
with  concentrated  hydrochloric  acid,  and  boiling  the  residue  for  some 
time  with  a  moderately  strong  solution  of  potassa:  the  graphite  was  col- 
lected, washed,  dried,  and  weighed.  It  was  afterwards  placed  in  a  cap- 
sule and  heated  to  redness  in  a  muffle,  until  the  whole  of  the  carbon  was 
burnt  off.  'I'he  weight  of  the  slight  incombustible  residue  which  was 
generally  obtained  was  deducted  from  the  weight  of  the  graphite. 

For  the  determination  of  Xhe  total  amount  oj" carbon,  \he  iron  was  reduced 
to  an  extremely  fine  state  of  division;  it  was  tiren  first  mixed  with  about 
twice  its  bulk  of  fine  sand,  or  powdered  glass,  and  afterwards  with  a 
mixture  of  chromate  of  lead  and  chlorate  of  potassa.  The  combustion 
was  conducted  in  the  usual  manner,  a  current  of  oxygen  being  frequently 
employed. 

The  proportion  of  silicium  was  ascertained  by  acting  upon  the  finely- 
divided  metal  with  concentrated  hydrochloric  acid,  evaporating  to  dry- 
ness, and  digesting  the  residue  with  hydrochloric  acid.  The  insoluble 
portion  was  collected  upon  a  filter,  washed  until  free  from  iron,  dried,  and 
ignited  until  the  whole  of  the  carbon  was  burnt  off.  The  silicic  acid  thus 
obtained  was  digestetl  with  solution  of  potassa,  after  its  weight  had  been 
determined.  If  any  insoluble  residue  was  obtained,  its  weight  was  de- 
ducted from  that  of  the  silicic  acid. 
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To  determine  the  proportion  of  sulphur,  hydrochloric  acid  was  allowed 
to  act  very  slowly  upon  fragments  of  the  iron,  in  a  suitable  apparatus, 
and  the  gas  generated  was  passed  through  a  slightly  acid  solution  of 
acetate  of  lead.  The  sulphide  of  lead  produced  was  collected,  washed, 
and  ultimately  weighed  as  sulphate  of  lead. 

The  phosphorus  was  determined  by  digesting,  in  nitrohydro-chloric 
acid,  I'ragmenls  of  the  metal,  of  the  size  of  small  peas,  evaporating  the 
solution  10  dryness,  digesting  the  residue  with  hydrochloric  acid,  and 
separating  the  insoluble  from  the  soluble  portion.  The  hydrochloric 
solution  was  partly  neutralized  by  sesquicarbonate  of  ammonia,  and  the 
greater  part,  if  not  the  whole,  of  the  sesquichloride  of  iron  reduced  to 
protochloride,  by  sulphite  of  ammonia.  Solution  of  acetate  of  ammonia 
was  then  added  in  excess,  and  afterwards  a  small  quantity  of  solution  of 
sesquichloride  of  iron.  The  phosphate  of  lime  was  precipitated  by  boil- 
incT,  collected,  and  dissolved  in  hydrochloric  acid,  and  decomposed  by 
sulphide  of  ammonium.  The  phosphoric  acid  was  estimated  in  the  usual 
manner,  by  pyrophosphate  of  magnesia. 

In  the  following  Table  is  represented  the  per  centage  composition  of 
several  specimens  of  iron,  reduced  from  its  ores  by  charcoal,  as  calculated 
from  the  analytical  results : — 

Table  I. 
Composition  of  Fig  Iron  Smelted  with  Charcoal  obtained  from 


Nova  Scotia. 

America. 

France. 

Silesia. 

White, 

White, 

Grey. 

Mottled. 

White. 

Grey. 

Mottled. 

White. 

Grey. 

very 

less 

Specific     } 
gravity,  \ 

Iron, 

crys- 
talline. 

crys- 
talline. 

7-120 

7-540 

7-690 

7-159 

7-540 

7-675 

7-000 

7-531 

7-604 

95-20 

95-35 

95-25 

94-87 

96-35 

96-55 

95-18 

93-45 

90-75 

Combined  ) 
Carbon,  S 

- 

1-72 

2-96 

-04 

1-14 

2-79 

— 

4-94 

3-62 

Graphite, 

3-11 

1-.38 

— 

3-07 

1-.50 

— 

3-40 

— 

iSilicium, 

1-11 

•26 

•21 

1-80 

•79 

•32 

•80 

•75 

•25 

Sulphur, 

•01        -03 

•02 

tract. 

•01 

-06 

-03 

trace. 

trace. 

Phosphorus 

•13     1-30 

1-53 

■22 

•20 

•17 

•45 

•12 

326 

Manganese, 

•2.5    trace. 

— 

trace. 

trace. 

trace. 

— 

5-38 

2-00 

!  Copper, 

—      — 

— 

trace. 

trace. 

trace. 

— 

•24 

trace. 

Traces  of 

Arsenic 

' 

Traces  of  Titar 

lium  and  Col)alt. 

and 
Chro- 

Traces 

of  Cobalt. 

mium. 

■ 

The  specimens  of  white  iron  from  Silesia  dider  from  one  another  in 
several  respects,  and  to  such  an  extent,  as  to  prove  that  they  were  ob- 
tained from  difierent  ores.  Both  were  very  hard  and  brittle  ;  but  the 
ore  containing  the  largest  amount  of  manganese  exhibited  a  foliated 
structure  and  brilliancy  of  lustre,  very  similar  to  that  of  refined  antimony, 
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while  the  other  speciinen,  rich  in  phosphorus,  was  less  brilliant  and  far 
more  compact.  These  irons  were  proposed  lor  admixture  with  dark  grey 
iron  ;  but  it  was  considered  that  they  could  not  be  advantageously  em- 
ployed for  this  purpose. 

The  French  iron  examined  was  a  specimen  of  the  metal  reduced  by 
charcoal  from  haematite  ort-s,  at  the  Government  cannon  foundry  of 
Rnelle,  and  employed  exclusively  in  admixture  with  charcoal  iron  also 
reduced  from  similar  ores  in  the  neighborhood,  for  (he  manufacture  of 
ordnance.  It  was  dark,  soft,  fine-gr.iined,  anil  uniform  in  texture.  la 
its  general  characters  it  was  similar  to  the  Swedish  grey  iron  analyzed, 
though  exhibiting  a  supeiiority  over  the  latter  in  reference  to  the  amount 
of  silicium  it  contains. 

The  specimens  of  American  and  Nova  Scotia  iron  analyzed  were  taken 
as  avera'^e  samples  from  large  parcels  of  the  metal  purchased  by  Gor- 
ernment  for  experimental  purposes. 

The  (liferent  varieties  of  iron  from  each  source  exhibit  such  dinfer- 
ences  in  their  composition  as  are  generiilly  observed  in  irons  reduced 
from  the  s:ime  ore  under  modified  conditions.  Both  the  Nova  Scotia  and 
American  irons  are  of  excellent  quality,  and  furnish  the  best  results  vvhen 
submitted  to  physical  tests.  Comparadve  trials  are  about  to  be  made  of 
their  merits  as  gun-metal. 

The  subjoined  Table  exhibits  the  results  of  the  analyses  of  four  speci- 
mens, from  guns  of  foreign  manufacture. 


Table  II. 
Composition  of  Iron  Gun  Metal  from 


Specific  gravity. 

Iron 

C()ml)ined  Carbon, 
{jra|)iiitc, 
Silicium,  .      .     . 
Sulphur,       .     .      . 
Phosphorus,  . 
Manganese,       .     . 
Titanium,      .     . 

Belgtcm. 

FllASCE. 

SWEDEV. 

Russia. 

7-2.50         }          7-250 

7  O.'iO 

7-135 

95-61 

•78 
2-12 

•09 

•06 

•29 

•15 
traces. 

Traces  of 

Chromium, 

Arsenic,  Zinc, 

and  Copper. 

96-02 

1-03 

1-87 

•35 

•03 

•45 

•25 

traces. 

Traces  of 

Chromium 

and  Tin. 

95-87 

•IS 
2-62 
J-19 

•08 

•11 
trace, 
trace. 

Traces  of 
Chromium. 

94-36 

-47 
2-83 
1-10 

•02 

•37 

•85 
trace. 

Traces  of  Tin. 

The  Swedish  metal  examined  has  great  resemblance  to  that  rompo^ing 
the  Russian  gun,  which  was  one  of  thuse  lately  captured  and  selected  for 
experiment.  A  severe  proof  to  which  this  gun  w,is  submitted  showed 
that  the  metal  composing  it  was  of  excellent  cpiality. 

The  Swedish  metal  was  of  a  uniform  light  grey  color,  while  the  Rus- 
sian gun  exhibited  a  slightly  inollled  appenrance.  Both  contained  the 
graphite  in  a  finely  divided  state.  It  is  wortny  of  remark,  that  the  slren^tlv 
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and  durability  of  Swedish  iron  guns  is  found  to  be  variable  ;  which  cir- 
cumstance is  ascribed  to  the  very  general  practice  of  casting  the  guns 
directly  from  the  blast  furnace,  instead  of  tiist  submitting  the  metal  to 
treatment  in  reverberatory  furnaces. 

'J'he  si)ecimen  of  French  gun  metal  was  obtained  from  the  cannon 
foundry  at  Ruelle.  It  resembled,  in  a  remarkable  manner,  several  spe- 
cimens of  iron  gun  metal  obtained  from  the  cannon  ibundry  at  Liege,  of 
which  the  composition  of  an  average  sample  is  also  given  in  the  above 
Table.  Both  kinds  were  mottled  iron  of  very  uniform  character,  exhibil- 
inf  a  short  and  regular  liacture,  and  a  fme  and  compact  structure.  Their 
specific  gravities  are  identical,  and  the  differences  exhibited  in  their 
composition  are  but  slight.  For  the  preparation  of  the  French  gun  metal, 
a  mixture  of  various  descriptions  of  charcoal  pig  iron,  obtained  at  Ruelle, 
is  made  with  grey  pig  iron,  from  other  similar  iron  works  in  the  neighbor- 
hood (e.  g.  from  La  Chapdle  and  Etouars),  with  old  French  cannon,  and 
with  the"dead  heads"  from  former  castings.  By  a  protracted  treatment  in 
reverberatory  furnaces,  these  tBetals  undergo  thorough  mixture, and  puri- 
fication at  the  same  time,  and  are  converted  into  the  uniform  mottled 
metal  above  referred  to.  The  fuel  used  for  the  remelling  and  mixing  is 
Newcastle  coal. 

At  the  Belgian  Government  cannon  foundry  a  certain  proportion  of 
hot-blast  iron,  smelted  with  coke,  is  employed  in  admixture  with  old 
cannon,  "dead  heads,"  and  charcoal  pig  iron,  obtained  from  various 
smelting  works,  more  particularly  in  the  neighborhood  of  Charleroi.  The 
fuel  used  for  the  remtlting  is  a  semi-anthracite  coal,  from  Belle  Vue,  in 
the  neighborhood  of  Liege,  and  has  the  following  per  centage  consposi- 
tion  : — 

Carbon,  .                        .                       .              85-56 

Hydrogen,  ....     4-20 

Oxygen,  .                      .                      .                2-40 

IMitiogen,  ....      1*92 

Sulphur,  .                      .                      .                1-00 

Ash,  ....     4-92 

The  per  centage  of  phosphoric  acid  in  the  ash  is  1-60. 

The  same  care  is  taken  to  ensure  the  production  of  a  metal  of  uniform 
structure  as  at  Ruelle;  and  the  excellent  results  obtained  by  the  proof  of 
the  guns,  and  by  the  mechanical  tests  to  which  the  metal  is  submitted, 
bear  very  strong  evidence  in  favor  of  the  superiority  of  iron  of  the  par- 
ticular constitution  and  structure  produced  in  Belgium  and  France,  for 
the  manufacture  of  guns,  over  other  kinds  of  iron,  even  equal  to  it  in 
chemical  quality. 

Unquestionably  the  repeated  exposure  of  grey  iron  to  a  moderately 
oxidizing  aetion,  in  the  reverberatory  furnace,  has  the  effect  of  improving 
its  quality,  and  of  removing  one  of  the  impurities  most  objectionable  in 
iron  which  is  to  possess  tenacity  and  elasticity — namely,  silicium.  In 
experiments  lately  made,  in  connexion  with  some  patent  processes  for 
improving  the  quality  of  iron,  it  was  found  that  the  oxidizing  action  of 
air  upon  highly  heated  iron  had  the  eti'ect  of  removing  the  silicium  en- 
tirely, before  the  au)Ount  of  carl)on  existing  in  the  metal  was  diminished 
in  any  sensible  degree.  The  closcgr^ined  and  very  unitorm  structure 
of  the  iron  produced  by  the  mixing  and  remelling  processes,  on  the  Con- 
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tinent,  and  the  very  finely  divided  condition  in  which  the  graphite  exists 
ill  the  iron,  are  elements  artecting  the  durability  of  the  gun  iDetaljof  equal 
importance  to  the  purity  of  iron.  Some  pieces  of  iron  ordnance  which 
have  either  burst  upon  proof,  or  after  having  been  but  a  short  time  in 
use,  and  the  metal  composing  which  was  of  good  quality  and  even  of  an 
unusually  pure  description,  evidently  owed  their  incapability  to  resist  the 
force  of  gunpowder  to  the  comparatively  loose  structure  of  the  metal,  and 
to  t!ie  existence  of  the  graphite  in  large  scales.  There  are,  moreover, 
various  points  to  be  taken  into  consideration,  in  connexion  with  the 
method  oj'  c'lalunj;  guns,  which  cannot  be  entered  into  here;  but  which, 
doubtless,  greatly  mlluence  their  physical  structure,  and,  consequently, 
their  (liiral)ility. 

li  would  be  premature  to  attempt  a  comparison  between  the  merits  of 
charcoal  iron  and  those  of  the  better  qualities  of  British  coal-blast  iron, 
as  materials  for  ordnance,  from  results  of  analyses  alone ;  but  thus 
much  is  certain,  tliat  iron  smelted  with  mineral  fuel  may  be  obtained  in 
abundance  in  this  country,  which  contains  not  more  phosphorus  or  sul- 
phur than  are  found  in  average  specimens  of  charcoal  iron,  and  that 
abundant  proofs  already  exist  of  tlie  ease  with  which  siliciura  may  be 
removed  from  pig  iron,  by  judicious  treatment.  It  may,  therefore,  be 
coniidently  expected  that  future  experiments  on  the  casting  of  ordnance, 
with  various  kinds  of  iron,  will  prove  that  we  are  not  dependent  upon  a 
supply  of  charcoal  iron,  for  the  production  of  durable  guns. 

As  an  appendix  to  this  communication,  I  beg  to  lay  before  the  Society 
the  results  of  an  analysis  of  a  specimen  of  tlie  cast  steel  manufactured  by 
Krupp,  of  Essen,  of  whifh  such  beaulilul  specimens  were  exhibited  at 
the  Paris  Exhibition  of  1855. 

Tliis  cast  steel  was  proposed,  by  M.  Krupp,  ns  a  material  for  ordnance, 
as  far  back  as  1847,  and  the  first  small  gun  (a  3  pr.)  cast  of  it  was  sub- 
mitted to  very  severe  tests,  in  Berlin,  in  1849,  and  finally  proved  to 
bursting.  A  12-pr.  gun  of  the  same  material,  was  afterwards  sent  for 
trial  to  this  country  (early  in  1855),  after  having  likewise  withstood  very 
severe  tests.  At  about  the  same  time,  a  cylinder  of  the  cast  steel  was 
sent  from  E-^sen,  and  bored  by  Messrs.  Walker,  of  the  Gospel  Oak  Works, 
to  the  calibre  of  an  8-inch  gun.  Its  breech  was  fitted  with  a  cast  iron 
case,  or  jacket,  the  thickness  of  which  was  10  ins.  at  the  breech,  and  8'5 
in  front  of  the  trunnions.  The  Wfi^ht  of  the  gun  complete  was  8  tons 
5  cut.  The  ca*ie  was  in  contact  with  a  steel  barrel  only  at  its  two  ex- 
tremities, at  the  breech  and  the  middle  of  the  barrel  ;  at  the  latter  place 
a  wrought  iron  wedse-ring  was  fitted  into  the  barrel,  and  fixed  to  the 
jacket  by  screws.  This  gun  was  proved  at  Woolwich,  but  bursted  the 
first  time  it  was  fired.  The  probable  cause  of  this  unexpected  result  has 
been  a  subject  of  some  public  discussion  in  Germany,  but  there  is  little 
doubt  that  it  was  due  to  the  injudicious  form  of  projectile  (weighing  259 
lbs.)  which  the  parties  who  proposed  to  Government  the  exjjeriinents 
with  cast  steel,  and  provided  the  gun  for  trial,  insisted  upon  employing 
lor  the  proof. 

The  gun  was  broken  into  ten  large  |)ipces,  and  a  number  of  small  frag- 
ments. The  various  fractures  of  the  cast  steel  did  not  exhibit  any  im- 
per.ections,  to  which  the  bursting  ol   the  gun  could  have  been  ascribed. 
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The  metal  was  very  uniform,  compact,  and  hard.  A  fragment  was  selected 
for  analyf'is,  and  lurnished  the  foJIowing  results  : — 
One  hundred  parts  contained — 

Iron,  .  .  .  .  98-05 

Combined  carbon,  .  .  1'18 

Bilicium,  .  .  .  O-'i'^ 

Phosphorus,  .  .  .  0  02 

Manganese,  .  .  .  trace. 

Cobalt  and  Nickel,  .  .  0-12 

Copper,  .  .  .  0-30 

No  sulphur  was  detected. 

The  specific  gravity  of  the  specimen  analyzed  was  found  to  be  7-836. 
'J  I  e  pit-ceding  paper  is  a  cundeiist-d  report  of  a  communication  read 
before  the  Chemical  Society. 


Du  Tremhlay''s  Combined  Ether  and  Steam  En  pine. — Burning  of  a  French 

Steamer  at  Bahia.* 

"  The  screw  steamer  La  France  was  built  at  Marseilles  about  two 
years  aoo,  and  was  first  employed  in  llie  transport  of  troops  to  the  Crimea. 
Her  hull  and  severnl  of  her  main  divisions  were  of  iron  ;  her  tonnage 
■was  2200  tons,  and  the  power  of  her  steam  and  elher  boilers  and  engines, 
350  horses.  She  was  tilted  up  with  apparatus  for  the  use  of  the  vapor 
of  ether  as  well  as  steam  from  coal,  according  to  the  system  of  i\i.  Du 
Trerablay.  It  is  stated  that,  by  this  plan,  15  tons  only  of  coal  and  60 
litres  of  ether  are  required  for  the  350  horse  engines  for  each  24  hours  ; 
whereas,  if  coal  only  were  used,  a  consumption  of  nearly  three  times  that 
weight  would  be  necessary.  It  will  be  seen  from  this,  that  if  the  system 
can  be  safely  adopted,  it  would  prove  a  disideratum  for  long  voyages. 
In  the  present  instance,  there  is  no  doubt  that  the  conflagration  was 
originated  by  the  want  of  care  about  the  ether,  as  will  be  seen  when  I  go 
into  particulars.  La  France  was  the  second  vessel  of  the  Maiseilles  line 
of  steamers  to  the  Brazils.  She  was  on  the  outward  voyage,  and  anchored 
in  the  Bay  of  Bahia  on  the  25th  of  September.  She  was  preparing  for 
lier  continued  voyage  to  Rio  de  Janeiro  on  the  28th  ;  but  at  about  half- 
past  ten  o'clock  on  the  night  of  the  27th,  three  men  were  engaged  wiih 
lanterns  in  shifting  luggage  or  cargo  on  the  lower  deck,  when  they  smelt 
a  strong  odor  of  ether;  and  thinking  that  sou)e  accident  had  taken  place, 
two  of  them  succeeded  in  extinguishing  their  lights,  but  the  third  in  the 
attempt  to  do  so,  upset  his  lamp,  and  set  fire  to  some  ether  alleged  to 
have  been  spilt  upon  the  floor.  One  man  was  seriously  burnt,  the  other 
two  slightly.  I  cnuld  obtain  no  explanation  of  tlie  rea.'^on  why  ether 
should  have  been  in  such  an  unsafe  place.  The  ship  was  instantaneously 
in  (lames  ;  guns  were  fired,  bells  were  rung,  the  news  was  conveyed  to 
Captain  St.  Brue,the  commandtr  of  the  ship,  who  was  on  shore  with  the 
corisitrnees,  arranging  for  the  departure  on  the  morrow.  The  local 
authorities  of  the  city,  the  officers  from  the  arsenals,  and  from  the  vessels 
in  port,  hastened  to  afford  all  the  assistance  in  their  power ;  the  pas- 
sencfers  and  their  baggage  were  got  safely  ashore,  and  about  three  o'clock 
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in  ihe  morning  the  fire  seemed  to  be  entirely  put  out,  and  the  captain 
dismissed  the  assistance  given  to  him.  Ndtwiihstanding  this  confidence, 
the  fiaines  a^ain  broUe  out  uiih  fury, and  this  time  there  was  not  the  means 
of  subduing  them.  It  was  found  impossible  to  save  the  ship;  and  owiug 
to  the  fear  of  explosion  of  the  ether,  which  was  kno>.vn  to  be  in  cisterns 
on  boarti,  it  was  found  impossible  to  gel  lighters  to  go  alongside  to  take 
away  the  cargo,  or  to  make  the  tug-boat  available  to  tow  the  blazing 
ship  into  shallow  water.  It  was  determined,  therefore,  to  sink  her  where 
she  lay  ;  and,  about  ten  in  the  morning,  the  ^ilugs  in  the  ship's  bottom 
■were  drawn  out,  and  the  vessel  sunk,  leaving  her  chimney  and  awning 
stancheons  above  the  water  level.  Just  before  the  ./?t'cn  passed  through 
Bahia,  the  hull  of  the  sunken  vessel  and  its  contents  had  been  ()ffered  by 
public  auction,  and  sold  for  about  .£5000.  Attempts  are  intended  to  be 
made  immediately  for  the  raising  of  the  vessel,  her  machinery,  and  the 
cargo;  and  the  purchaser  is  sanguine  of  being  able  to  realize  a  large  sura 
by  the  transaction.  The  vessel  was  insured  for  a  sum  of  about  ,£50,000. 
T  avail  myself  of  the  opportunity  of  giving  the  following  brief  description 
of  the  system  of  Du  Tremblay,  which  I  was  favored  with  by  an  engineer- 
ing friend  : — The  engine  for  working  by  the  vapor  of  ether,  invented 
by  Du  Tremblay  some  three  years  ago,  consists  of  a  large  working  cylin- 
der, with  a  piston  as  usual,  but  having  an  outer  casing,  or,  as  we  should 
call  it,  a  steam  jacket,  into  which  the  used  steam  is  discharged  from  the 
cylinder.  This  contains  a  number  of  tubular  chambers  of  an  oblong  sec- 
tion, say  about  1.^  in.  by  ^  in.  in  area.  These  tubes  may  be  considered 
as  constituting  the  ether  boiler,  as  they  contain  that  liquid;  and,  being 
surrounded  by  the  steam,  vapor  of  ether  is  generated  at  such  a  pressure 
as  to  be  available  for  working  a  piston  and  machinery,  much  in  the  saujfi 
way  as  in  the  steam  engine." — Manchester  Guardian. 


On  the  Preparation  of  Drying  Oil*     By  Prof.  R.  Wagner, 

The  author  repeatedly  prepared  protoborafe  of  manganese  for  lac- 
querers,  in  accordance  with  the  directions  of  Barruel  and  Jean.  He 
effected  its  precipitation  whilst  hot,  and  thiis  obtained  it  of  a  coffee-brown 
color,  arid  consequently  containing  much  oxide,  but  still  always  of 
remarkable  efficacy.  As,  however,  Barruel  and  Jean  expressly  observe 
that  the  actior*  is  proper  to  the  protosalts,  the  author  endeavored  to  obtain 
it  perfectly  free  from  oxide,  and  for  this  purpose  elFected  the  precipita- 
tion with  borax  cold.  He  obtained  a  sr)Ow-white  powder,  but  this  fur- 
nished no  varnish.  He  therefore  returned  to  the  previous  mode  of  pre- 
paration with  the  assistance  of  heat,  and  found  that  it  was  obtained  of 
the  darkest  brown,  aiuJ  also  of  the  strcmgest  action,  when  both  the  solu- 
tions of  sulphate  of  manganese  atul  borax  were  diluted  as  much  as  possi- 
ble and  mixed  boiling.  The  siccative  action  upon  the  oil  must  therefore 
be  ascribed  to  the  oxide,  and  not  to  the  protoxide. 

By  further  experiments  the  author  found  that  the  borncic  acid  is  quite 
superfluous,  and  that  free  oxide  of  manganese  or  its  hydrate  is  as  effica- 
cious as  the  borate.     Tlie  oil  need  only  be  heated  for  a  very  short  time 
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(about  a  quarter  of  an  hour)  with  about  one-eighth  per  cent,  of  oxide  or 
bydratecl  oxide  of  manganese.  The  heat  applied  need  not  approach  the 
boilinor-point  by  a  long  way;  but  no  general  temperature  can  be  given, 
as  new  oil  has  a  much  higher  boiling-point  than  old.  The  siccative 
quality,  however,  increases  with  the  heat.  But  as  the  oil  becomes  darker 
and  thicker  in  proportion  to  the  heat  to  which  it  is  exposed,  it  is  the  best 
plan  in  general  to  remove  il  from  the  fire  as  soon  as  it  clears  and  begins 
to  fume  very  slightly.  Streaks  of  it  now  become  firm  in  twenty-four 
hours.  To  obtain  the  drying  oil  of  a  very  pale  color,  it  must  be  heated 
still  less.  The  drying  is  thus  retarded  several  hours,  but  the  color  has 
scarcely  become  perceptibly  brownish,  whilst  in  the  former  case  it  always 
acquires  a  chestnut-brown  color. 

The  author  obtained  a  wine-yellow  oil,  quite  unaltered,  without  heat, 
by  mixing  1  per  cent,  of  hydraled  lime  with  a  linsecd-oil  four  years  old, 
which  dried  by  itself  in  three  days.  After  being  frequently  stirred  for 
two  days,  a  streak  of  it  was  perfectly  firm  in  twenty-four  hours.  Oil  of 
the  same  year,  however,  did  not  become  siccative  even  by  boiling  with 
lime. 

The  oil  dissolves  very  little  of  the  small  quantity  of  oxide  of  nanga- 
nese,  and  the  salt  when  removed  may  be  repeatedly  used  in  the  prepa- 
ration of  drying  oil.  When  prepared  oil  is  mixed  with  an  equal  weight 
of  crude  oil,  it  requires  nearly  twice  as  long  to  dry  ;  with  twice  the  quan- 
tity, twenty  hours  longer  ;  and  with  three  times  the  quantity,  another 
twelve  hours  ;  but  the  time  necessary  for  the  solidification  of  the  coating 
gradually  diminishes  a  litile  by  long  standing. — Kunst-und  GewerheUatt 
fur  Bayern,  1856,  p.  314. 


On  the  Preparation  of  Chemically -pure  Sulphuric  Jicid.* 

By  F.  VORWERK. 

Some  time  ago  Russegger  described  a  method  in  which,  by  a  particu- 
lar arrangement  of  the  retorts,  sulphuric  acid  may  be  distilled  by  boiling 
without.  thum[Mng,  and  ttie  rectification  of  the  crude  acid  may  be  effected 
without  the  employment  of  platinum  wire.  Instead  of  thii  the  author 
recommends  the  following  process,  which  fulfils  the  same  purpose,  and 
dispenses  with  all  further  paiticular  arrangements. 

Into  a  long-necked  plain  retort,  which  had  already  served  several 
times  for  the  preparation  of  nitric  acid,  5  lbs.  of  slightly  brown  English 
sulphuric  acid,  of  spec.  grav.  1832,  and  free  from  arsenic,  were  put.  The 
retort  was  put  upon  a  layer  of  sand  of  the  depth  of  a  finger  in  the  sand- 
bath,  and  surrounded  with  sand,  so  that  it  was  buried  up  to  the  neck. 
A  lang-necked  flask  served  as  a  receiver:  it  was  simply  pushed  over 
the  neck  of  the  retort  without  any  luting.  Commencing  with  a  moderate 
heat,  this  was  giadually  raised  until  the  sand-bath  became  red  hot,  during 
which  the  disiillation  went  on  quite  regularly  without  any  thumping. 
Notwiihstanding  the  heat  to  wliieh  the  retort  was  exposed,  the  receiver 
did  not  require  to  be  cooled  until  after  six  hours'  working,  and  even  then 
only  by  wrapping  a  wet  cloth  round  the  neck.  The  distillate  was 
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removed  from  time  to  time,  and  tested  as  to  its  purity  and  specific  gravity. 
The  first  5  ozs.  that  passed,  had  a  specific  gravity  of  1-20,  and  exhibited 
no  impurity  exce|it  a  consitier^hle  quantity  of  sulphurous  acid.  The 
second  portion  of  3.}  ozs.  of  distilhue,  with  a  specific  gravity  of  1-75,  still 
contained  a  trace  of  sulphurous  acid.  A  third  portion  of  2.^  ozs.  was 
pure,  and  had  a  specific  gravity  of  1-850. 

Fourth  portion  of  IJ  lb.  spec.  grav.  1-S5.') 
Fiftti  portion  of  13  ozs.  spec.  grav.  1-860 
Sixtti  portion  of    9  ozs.    spec.  grav.  1-885 

With  this  the  distillation  was  concluded,  to  enable  the  contents  of  the 
retort  to  be  examined.  The  uninjured  retort  contained  the  remainder 
of  the  sulphuric  acid  as  a  limpid  fluid  with  a  white  sediment  (persulphate 
of  iron),  from  which  no  doubt  ^  lb.  of  pure  distillate  might  still  have 
been  obtaineil. 

In  such  distillations,  particular  attention  is  to  be  paid  to  the  quality 
of  the  retort.  It  is  always  advisable  to  anneal  the  retort  before  using 
it,  by  heating  it  as  stronijly  as  possible  in  the  sand-bath,  and  letting  it 
cool  slowly  and  completely  therein. — JVeues  Jafirbuc/ifiir  Pharm.,  v.  p. 
257. 


Action  of  Tannin  upon  Skin. 

The  investigations  which  M.  Pay  en  laid  before  the  Academy  of  Sciences 
{Paris),  are  only  the  prelude  to  an  attempt  to  get  at,  if  it  he  possible, 
the  knowledge  of  the  phenomena  which  are  g'^ng  on  during  the  ope- 
ration of  tanning,  and  to  establish  a  theory  of  this  operation,  still  so 
obscure  to  the  chemist.  In  this  first  part,  he  has  endeavored  only  to 
examine  thoroughly  and  show  the  generality  of  a  fact,  which  he  had 
observed  several  years  ago.  This  fact  is,  that  there  exist  in  the  skin 
two  portions  which  present  different  properties,  when  they  have  under- 
gone the  action  of  tannin.  One  of  these  is  easily  disaggregated,  solu- 
ble in  ammonia-water;  the  other  preserves  its  fibrous  texture,  and 
resists  the  action  of  the  re-agent,  although  frequently  renewed.  The 
saturation  of  the  skin  by  the  tannin  takes  place  long  before  the  time 
practically  required  for  good  tanning;  and  requires  for  the  two  parts 
much  less  tannin  than  gelatine.  The  compound  formed  with  the  tannin, 
by  the  less  cohesive  parts  of  the  skin,  when  it  has  been  dissolved  in 
ammonia,  is  changed  in  dissolving;  it  undergoes,  besides,  a  consider- 
able loss  of  nitrogen  during  its  evaporation  to  dryuess.  The  effects  of 
long-continued  tanning  cause  tlie  gradual  solution  of  the  less  cohesive 
portions  united  with  the  tannin,  and  consequently  a  relative  increase  of 
the  quantity  of  resisting  fibrous  material.  The  product,  in  this  case,  must 
therefore  be  boih  more  pliable  and  more  tenacious.  The  friable  solu- 
ble poriion  which  remains  in  the  tanned  leather  is  unstable;  in  dissolv- 
ing, it  may  withdraw  considerable  quantities  of  the  azotized  substance  ; 
and  it  is  thus,  perhaps,  that  the  less  cohesive  part  of  the  skin  is  removed 
during  the  long  operations  of  tanning.  These  are,  in  substance,  the 
remarks  which  result  from  the  observations  and  analyses  reported  in 
detail  by  M.  Payen.  The  author  proposes  to  examine  successively  all 
the  operations  of  tanning,  and  to  study  separately  the  effects  produced 
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by  lime,  soda,  by  ammonia,  the  forin^iion  of  which  is  determined  by 
the  foreiioinfi;  bases,  by  dilute  sulphuric  and  lactic  acids,  &.c. — Vln- 
slituty  261/1  A''ovember. 


Synthesis  of  Carburefs  of  Hydrogen.*     By  M.  Berthelot. 

1.  The  action  of  a  mixture  of  sulpliuret  of  carbon  and  sulphuretted 
or  phosphoretted  hydru^^en  upc^ii  copper  at  a  iiull  red  heat,  produces 
hydroj^en,  marsh  o;as,  C^  IP,  a  corisitlerable  quaniity  of  olefiant  gas  C^ 
H'',  and  a  trace  of  naiihihaline. 

The  proportion  of  oletiant  ga^^  may  be  rendered  more  considerable 
by  the  action  of  a  mixiure  of  sulphuret  of  carbon,  marsh  gas,  and  car- 
bonic oxide  on  iron.  In  these  cir(UH)stani'es,  the  proportion  of  olefiant 
gas  formed  may  be  such  that  its  carbon  will  be  equal  to  one-sixteenth  of 
the  carbon   of  the  sulphuret  decomposed. 

The  marsh  gas  formed  in  these  experiments  could  be  isolated  by  the 
use  of  solvents.  The  olefiant  gas  \\;is  collected  in  bromine,  and  disen- 
gaged in  a  state  of  purity  from  the  bromine  compound  by  a  process 
which  will  be  presently  indicated  ;  this  olefiant  gas  was  afterwards  con- 
verted into  crystallized  sulphovinate  ol  baryta  and  characteristic  benzoic 
ether. 

Thus  the  synthesis  of  alcohol  by  means  of  the  simple  bodies  of  which 
it  consists  may  be  regarded  as  an  accomplished  fact,  for  sulphuret  of 
carbon  is  obtained  by  the  direct  union  of  carbon  and  sulphur. 

2.  In  the  dry  distillation  of  formiale  of  baryta,  carburetled  hydrogen 
gas,  olefiant  gas,  C"*  H^,  and  propylene,  C«  H®,  are  formed.  Hence,  it 
follows  that  these  two  carburets  and  the  corresponding  alcohols  maybe 
obtained  by  complete  synthesis  ;  for  I  have  shown,  on  the  one  hand, 
that  the  formiates  may  be  prepared  by  means  of  oxide  of  carbon,  and 
on  the  other,  that  the  preceding  carburets  may  be  converted  into  the 
corresponding  alcohols  by  the  intervention  of  sulphuric  acid  or  of  the 
hydracids.f 

3.  If  carbonic  oxide  and  purified  marsh  gas  be  passed  together  into 
a  tube  heated  to  dull  redness,  a  small  quantity  of  propylene,  C*  H*,  is 
obtained.  Marsh  gas  alone  does  not  furnish  anything  of  the  kind  under 
the  same  conditions. 

4.  In  the  dry  distillation  of  acetate  of  soda,  olefiant  gas,  C**  Yi*  (in  very 
small  quantity),  propylene,  C*  H*,  butylene,  C*  H^  and  a  little  amylene, 
C"  H™,  are  formed.  The  carbon  contained  in  these  various  carburets 
may  rise  to  one-twentieth  of  the  total  carbon  contained  in  the  acetate. 
It  will  be  observed  that  the  acetates  are  prepare<J  simply  by  means  of 
the  alcohol  derived  from  the  olefiant  gas  which  is  formed  in  the  preced- 
ing reliction. 

5.  The  various  carburets  just  referred  to  were  condensed  in  bromine, 
and  studied  separately  after  being  disengaged  in  a  pure  state  by  the  fol- 
lowing process.  The  bromine  compound  is  heated  to  about  482°  F.,  in  a 
hermetically-sealed  tube,  with  copper,  water,  and  iodide  of  potassium.  By 
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•j"  Propylene  combines  directly  with  muriatic,  hydrobromic,  and  hydriodic  acids,  form- 
ireg  the  corresponding  ethers. 
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this  process,  defiant  {^as,  propylene,  &c.,may  easily  be  regenerated  from 
their  broiriides.  If  the  copper  be  omitted,  the  hydrurets  of  the  carburets 
of  hydroii;en  are  obtained  ;  thus  the  bromide  of  olefiant  gas,  C'*  H'*  Br^, 
furnishes  tlie  carburet  C^*  H^,  and  the  bromide  of  pro[))lene,  C^  H^  Br^, 
gives  the  carburet  C"*  H'^.  This  is  a  very  general  process  of  inverse  sub- 
stitution. 

6,  From  the  preceding  facts,  and  the  relations  which  exist  between 
the  carburets  of  hydrogen  and  the  alcohols  on  the  one  hand,  and  the 
alcohols  and  the  other  or'j;anic  compounds  on  the  other,  we  may  regard 
the  complete  synthesis  of  a  great  number  of  organic  compounds  as  an 
accomplished  fact. — Comptes  Rendus,  July  2S,  1856,  p.  236. 
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Pioceedings  of  the  Stated  Monthly  .fleeting,  December  l8th,  1856. 

B.  Howard  Rand,  President,  pro  lem.,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary, 

The  minutes  of  ihe  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Socieiy  of  London,  and  the  Royal 
Insiitutinn,  London. 

Donations  to  the  Library  were  presented  from  the  Commissioners  of 
Patents;  The  Socieiy  of  Arts,  Miinufactures,  &.c.  ;  The  Zoological  So- 
ciety, London;  The  Royal  Irish  Academy,  Dublin;  The  Ecole  Im|)eriale 
des  Mines,  Paris;  K.  K.  Geologischen  Pa-ichsanstall,  Vienna;  lion.  R. 
Brodhead,  United  States  Senate;  The  Smithsonian  Institution;  Hon.  Com- 
missioner of  Patents,  and  Thomas  U.  Walter,  Esq.,   ^Vashington  City, 

D.  C;  The  Governor  of  Pennsylvania;  The  American  Institute,  City  of 
New  York;  The  Union  College,  Schenectady,  New  York;  Mes»;rs.  Charles 

E.  Smith,  D.  and  E.  Parrish,  Philip  Price,  Henry  Quig,  and  Professors 
Jno.  F.  Fraz^-r,  and  J.  A.  Kirkpalrick,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
were  laid  on  the  table. 

The  Treasurer's  statement  of  receipts  and  payments  for  November 
was  read. 

'I'he  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

The  Commiltee  on  Exhibitions  presenied  so  much  of  their  report  on 
the  la'e  Exhibilion  as  refers  to  specimens  of  De  Laiiies  manulactured  by 
the  Manchester  Print  Works,  New  Hampshire,  for  which  they  recom- 
mend the  award   (f  a  Gold  Medal,  and  also. 

To  the  specimens  of  De  Laines  manulactured  by  the  Hamilton  Wooltn 
Co.,  Soulhbridge,  Mass.,  and  the  specimens  of  Chenjicals  by  Powers  & 
Weightman,  of  Philadelphia,  for  which  tliev  recommend  the  awards  of 
the  Recall  Gold  xMedals. 

The  Chairman  also  read  the  report  on  the  Chandeliers,  Lamps, &c.,  by 
Cornelius  .1^  Co.,  of  Philadelphia. 

On  motion  the  awards  were  made  in  accordance  with  the  report. 

Seventy-six  resignations  of  membership  in  the  Institute,  were  read 
and  accepted. 


70  Bibliographical  J\'olices. 

CantlitJates  for  membership  in  the  Institute  (141)  were  proposed,  and 
the  candidates  proposed  at  the  last  meetintr  (22)  were  duly  elected. 

Noininntions  were  maiJe  ior  Officers,  AJanagers,  and  Auditors  of  the 
Institute  for  the  ensuing  year. 

On  motion,  it  was 

ResolveJ,  That  the  polls  for  receiving  the  votes  of  the  members  of 
the  Institute  for  Offictrs,  Managers,  and  Auditors  for  the  ensuing  year, 
at  the  Annual  Election  to  be  held  on  Thursday,  January  15th,  1857, 
shall  be  opened  at  3.V  o'clock,  and  closed  at  8  o'cloclf,  P.  M.,  and  that 
seven  members  be  appointed  by  the  President  a  committee  to  receive 
the  votes,  and  report  the  result  thereof. 

Mr.  Maskel's  patent  sliding  keel  was  exhibited  and  explained  to  the 
members.  It  consists  of  a  plale  of  iron,  or  other  suitable  metal,  which 
is  moved  vertically  in  a  recess  made  for  it  in  the  keel.  A  link  at  each 
end  attaches  the  plate  to  the  keel,  provision  being  made  by  slitting  the 
pin-holes  of  the  links,  to  allow  for  the  raising  or  lowering  of  the  plate, 
which  is  accomplished  by  racks  and  pinions,  or  other  suitable  machinery, 
worked  on  the  vesseTs  (Jecks,  the  attaching  rods  passing  through  water- 
tight tubes  extending  from  the  top  side  of  the  keel  to  the  deck.  The 
depth  to  which  the  sliding  keel  can  be  lowered,  is  of  course  limited  by 
the  depth  of  the  main  keel :  beinf^  somewhat  less,  but  its  lenfjth  being 
nearly  that  of  the  main  keel,  a  sufficient  area  is  presented  to  prevent 
that  motion  of  the  vessel  technically  termed  "  flatting  offi,"  which  would 
otherwise  take  j)lace  under  a  side  wind.  The  old-fashioned  sliding- 
keel  is  objectionable,  as  the  "  well"  or  opening  in  which  it  slides  runs 
fore  and  ait  of  the  vessel,  for  one-fourth  or  one-third  of  her  length,  and 
requires  the  deck  beams  and  frames  for  that  length  to  be  cut  entirely 
through,  thereby  much  diminishing  the  strength  of  the  hull.  Mr.  Mas- 
kel's plan  requires  no  such  sacrifice  ;  nothing  is  cut  through  ;  but  the 
hull  is  built  in  the  usual  way,  except  the  recess  in  main  keel.  For  ves- 
sels navigating  the  sliallow  rivers  and  bays  of  our  Southern  coast  it 
must  prove  valuable,  particularly  in  the  cotton  districts,  where  the 
largest  vessels  of  deep  draft,  unable  to  come  in,  are  loaded  by  means  of 
lighters.  The  jdan  is  favorably  re[)orted  on  by  a  commission  of  United 
States  Naval  officers,  and  is  approved  by  some  of  the  most  eminent 
naval  architects  of  the  country.  Mr.  Maskel  has  asked  for  an  examina- 
tion and  report  of  its  merits  by  the  Committee  of  Science  and  Art,  which 
may  be  looked  for  in  the  pages  of  the  Journal. 
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Manual  of  Coal  and  its  Topngrnpfiy,  illustrated  hy  original  drawings, 
chiefly  of  Facts  in  the  Geology  of  the  Jippalachinn  Region  of  the  United 
States  nf  jYorlh  America.  Hy  J.  P.  Leslkv,  Topographical  Geologist. 
Philadelphia:  J.  B.  Lippincott  &  Co.,  1856.    l8mo.,  pp.  224. 

The  unpretending  title  of  this  little  work  is  very  far  from  expressing 
either  its  scope  or  value.  In  place  of  a  manual  of  one  material,  or  of  the 
rocks  with  which  it  is  exclusively  associated,  we  have  here  an  admirable 
treatise  on  the  geology  of  the  older  rocks  of  North  America,  as  they  lie 
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developed  on  its  eastern  border,  plainly  written,  and  so  far  avoiding 
mere  technicalilies,  as  to  be  both  intelligible  and  interesting  to  the  gene- 
ral reader,  w  hile  it  is  so  accurate  and  logical  in  its  statements,  as  to  give 
it  a  very  high  value  as  a  strictly  scientific  treatise.  The  point  of  view 
from  which  it  is  written  is  also  not  wiihont  novelty,  being  a  happy  mean 
between  the  dull,  technical  descrii)tion  of  minerals  and  the  rocks  which 
they  form,  and  the  vague  generalization  of  unsustained  hypotheses  with 
which  we  have  beru  so  annoyed  in  America. 

'I'he  work  itself  is  divided  into  four  chapters;  the  first  of  which, 
*'  Tl)e  General  Relationships  of  Coal,"  contains  an  admirable  account  of 
this  invaluable  material,  its  various  kinds  and  varieties,  the  manner  of 
its  occurrence,  the  rocks  and  minerals  with  which  it  is  associated,  the 
means  of  detecting  its  presence,  and  the  peculiarities  by  which  the  same 
bed  may  be  ideniified,  when  seen  at  dilleient  localities.  This  chapter, 
which  includes  witl)in  itself  almost  all  that  is  promised  in  the  title  ot  the 
book,  will  be  found  very  valual)le  to  our  coril-owners  and  proprietors, 
who  are  still  too  much  in  the  habit  of  relying  upon  the  experience  of 
foreign  miners  and  geologists,  who  lead  asiray  by  analogies  which  are 
true  in  their  own  countries,  but  false  here,  and  advise  expensive  workings 
in  unprofitiible  positions,  while  they  pass  unheeded  valuable  seams. 
Those  who  have  a  practical  interest  in  these  matters,  will  find  in  this 
chapter  a  s\jccinct  statement  of  the  analogies  and  ditierences  of  our  coal 
and  that  of  Great  Biitain,  and  will  be  enabled,  by  carefully  studying  it, 
to  form  enlightened  opinions  on  the  capacities  of  those  whom  they  may 
employ  to  survey  for  them. 

The  ne.xt  chapter,  or  "The  place  of  Coal  among  the  Formations,"  is 
very  interesting,  giving  a  brief  and  clear  account  of  the  rocks  in  and 
above  which  the  coal  lies,  and  a  comparison  of  the  nomenclature  of  these 
rocks,  as  adopted  by  the  various  geologists.  One  of  the  great  misfor- 
tunes arising  from  the  mutual  jealousies  of  the  geologists  who  have  con- 
ducted the  separate  Stale  surveys  has  been,  the  giving  dilferent  names  to 
the  same  rock  as  it  occurs  in  ddferent  states;  and  as  is  the  almost  uni- 
form experience  in  such  a  case,  the  worst  system  of  names  is  that  which 
has  been  most  widely  adopted.  Prof.  H.  Rogers,  wlio  from  the  early 
period  at  which  he  started  the  surveys  of  New  Jersey  and  Pennsylvania, 
as  well  as  from  correspondence  with  his  brother  in  Virginia,  might  have 
secured  to  himself  the  questionable  honor  of  an  early  and  imperfect  system 
of  nomenclature,  judiciously,  as  we  think,  abstaineil  from  so  doing,  and 
contented  himself  with  a  ten)porary  notation  of  the  strata  by  numbers,  so 
as  to  allow  of  the  post()onement  of  the  final  naming,  until  the  extension 
of  the  system  of  State  surveys  had  given  us  more  knowledge  of  their 
nature  and  extent.  His  example  has  unfortunately  not  been  followed  by 
others,  and  a  bad  system  of  local  names  has  been  the  result.  The  de- 
scri[)tion  of  die  coal  beds  diemselves,  given  here  by  Mr.  Lesley,  will  com- 
mend itselt  to  all  who  h.ive  a  practical  interest  in  the  sul)ject,  by  its 
great  minuteness  and  accuracy,  and  the  care  with  which  all  available  in- 
formation of  tlie  subject  has  been  digested. 

The  third  and  fourth  chapters  are  the  most  novel,  and  will  probably 
be  found  the  most  interesting  to  the  general  reader;  they  treat  of  topog- 
raphy first  as  a  science,  then  as  an  art;  and  we  do  not  know  where  we 
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have  seen  so  admirable  a  sketch  of  topography  as  is  furnished  here. 
We  would  stronc;ly  recommend  the  separate  printing  of  iliis  treatise, 
especially  the  third  chapter,  eiiher  by  itself,  or  as  an  introduction  to 
other  rules  on  practical  topography.  We  are  sure  that  our  readers  will 
riowliere  find  in  the  English  language  so  ranch  vnluable  information  on 
the  nature  and  value  of  topogra[)hy,  its  uses  not  only  to  tlie  surveyor, 
but  to  every  one  who  desires  to  gain  a  general  and  n)inute  knowletl'Te 
of  any  portion  of  country,  its  connexions  with  other  sciences,  and  espe- 
cially with  geology,  and  the  best  manner  in  which  its  results  may  be 
presented  to  the  eye,  as  are  here  to  be  found  siiccinctly  and  clearly  pre- 
sented, and  in  a  work  whose  title  would  not  lead  one  lo  expect  such  a 
treatise. 

In  the  course  of  the  work,  Mr.  Lesley  has  more  than  once  occasion 
to  express  liis  theoretical  opinions  as  to  the  origin  of  certain  geological 
phenomena,  and  he  has  done  so  in  a  manly  and  niodest  w'ay,  indicating 
the  facts  upon  which  he  rests  his  arguments,  and  clearly  stating  his  con- 
clusions. These  discussions  will  consequently  be  of  interest,  not  only 
to  those  who  agree  with  him  in  his  views,  but  also  to  those  who  may 
more  or  less  ditier  from  him  on  certain  points;  ,*'or  a  clear  and  candid 
statement  of  an  argument  is  an  important  step  towards  an  agreement  in 
conclusions.  We  hope  soon  to  have  to  notice  a  second  edition  of  this 
very  modest  and  highly  valuable  book,  and  may  then  take  occasion  to 
develope  our  meaning  more  fully. 


A  Treatise  on  Land  Surveying.     By  W.  M.  Gillespie,  Civil  Engineer. 
New  York:  D.  Appleton  &  Co.,  1856.    8vo.  pp.  424.    Tables  38. 

The  value  of  this  excellent  text-book  is  perhaps  best  shown  by  the 
statement,  that  it  is  the  fourth  edition  of  it  which  has  been  j)ubli,vhed 
since  1851.  The  work  commences  by  a  plain  and  illustrated  statement 
of  the  methods  of  determining  the  position  of  a  point,  and  then  pro- 
ceeds lo  explain  the  modes  in  which  these  different  methods  are  applied 
in  practice;  commencing  with  the  use  of  the  simplest  instruments,  the 
chain  or  its  substitutes  alone,  and  proceeding  to  the  more  accurate,  but, 
at  the  same  time,  more  complicated  processes  which  are  in  use.  The 
drawing  of  the  maps  or  plans  is  carefully  attended  to,  and  the  modes 
of  calculating  contents  well  explained.  Minute  explanations  of  the 
method  used  in  surveying  the  public  lands  in  the  United  States  is  also 
given,  which  will  be  found  valuable  and  interesting  to  our  citizens  gene- 
rally. The  subject  of  magnetic  variation  and  its  changes,  (we  wish 
Mr.  Gillespie  had  given  it  its  true  name,  "  declination,")  is  also  more 
fully  explained  than  we  have  usually  seen  in  such  treatises,  and  the 
effects  of  these  changes  upon  the  apparent  directions  of  lines  of  old 
surveys  carefully  pointed  out. 

The  work  ends  with  a  number  of  necessary  tables,  of  which  the 
traverse  table  is  in  a  new  form,  giving  imreased  accuracy  in  much  less 
space.  The  work  bears  marks  ol  extensive  resear(;h,  scrupulous  care, 
and  judicious  arrangement,  and  is  very  fully  illustrated,  and  very  well 
printed.  The  topography  of  the  tables  is  especially  worthy  of  commen- 
dation. 
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On  the  Improvement  of  the  Ohio  Rive?:  By  Ellwood  Morris,  Civ.  Eng. 

(Continued  from  page  15.^ 
11.  Of  the  Plan  of  Bams  and  Locks,  or  Slaclcwater  Naviyation. 
From  the  data  furnished  by  Mr.  Ellet,  in  his  prolific  essays,  we  find 
that  the  descent  of  the  Ohio  River,  exclusive  of  the  24  feet  fall  at  Louii>- 
ville,  is  precisely  400  feet  between  its  head  at  Pittsburgh  and  its  mouth 
at  Cairo,  a  distance  of  975  miles,  or  very  nearly  an  average  ofb  inches 
descent  to  the  mile. 

Now,  if  we  suppose  the  low  water  surface  at  Pittsburgh  to  be  raised 
5  feet,  we  have  a  total  of  405  feet  lift,  to  be  overcome  by  the  successive 
dams  and  their  locks,  necessary  to  form  a  slackwater  navigation  through- 
out the  length  of  the  Ohio  River,  the  Louisville  Fall  being  already  sur- 
mounted by  locks  and  canals. 

With  dams  lifting  8  feet  each,  50  would  be  necessary, 
do.        10     do.         40  do. 

do.         15     do.          21  do. 

Dams  of  15  feet  lift  seem  to  have  been  preferred  by  some  of  the  advo- 
cates of  the  Slackwater  Plan,  but  no  definite  proposition  upon  this  point 
has  yet  been  made  ;  for  unlike  the  Reservoir  Plan,  the  Lock  and  Dam 
Navigation  appears  to  have  no  particular  sponsor,*  though  it  has  been 
ably  and  rather  favorably  discussed  by  Herman  Haupt,  Esq.,  Civil  En- 

*  See  Appendix. 
Vol.  XXXIII,— Third  3erib3.— No.  2.— Fecbcaby,  1857.  7 
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gineer,  in  a  printed  pamphlet,  entitled  •'  A  Consideration  of  the  Plans 
Proposed  for  the  Improvement  of  the  Ohio  River  :  1855." 

The  objections  to  the  plan  of  improving  the  Ohio  River  by  means  of 
locks  and  dams,  are  both  numerous  and  weighty ;  they  have  been 
grouped  by  Mr.  Eilet,  in  his  usual  brief  and  eloquent  manner,  in  an 
article  published  in  the  Railroad  Record  of  Cincinnati,  which  we  annex 
to  this  communication. 

There  are  however  four  of  the  leading  objections  to  the  Slackwater 
Plan,  which  appear  to  require  more  particular  notice: 

1.  That  it  is  nOt  complete  within  itself,  but  requires  reservoirs  as 

auxiliaries,  to  enable  it  to  operate  with  success. 

2.  That  it  will  cause  the  river  to  be  much  more  frequently  and  longer 

obstructed  by  ice,  and  will  render  heavy  ice  freshets  both  more 
frequent  and  more  dangerous. 

3.  That  it  will  increase  materially  the  height  of  the  floods,  and  injure 

or  destroy  a  vast  amount  of  private  property. 

4.  That  it  will  be  exceedingly  costly  in  its  first  construction,  and 

after  maintenance  and  operation. 
Referring  now  to  these  leading  points  in  succession  : 

1.  The  experience  of  the  Monongahela  navigation  shows  conclu- 
sively the  necessity  of  reservoirs  to  maintain  in  dry  weather  the  requi- 
site depth  of  water  in  their  pools ;  while  Mr.  Haupt,  in  the  pamphlet 
referred  to,  considers  them  indispensable  to  the  success,  not  only  of  the 
Slackwater  Plan,  but  of  others  which  he  discusses  ;  happily,  reservoirs 
are  essential  to  all  the  plans  that  merit  examination,  and  form  a  com- 
mon ground  on  which  the  advocates  of  each  plan  meet. 

2.  It  is  well  known  to  those  familiar  with  the  Ohio  River,  that  the 
chief  part  of  the  floating  ice  which  first  obstructs  the  navigation,  and 
afterwards  closes  it  by  freezing  together,  comes  from  the  Allegheny ; 
and  as  the  river  even  now,  notwithstanding  its  continuous  current, 
remains  closed  some  fifteen  or  twenty  days,  in  every  ordinarily  hard 
■winter,  accompanied  by  low^  water,  it  can  hardly  be  doubted,  that  if  the 
ice  which  is  incessantly  floating  down  the  Allegheny,  from  the  very 
commencement  of  cold  weather,  were  received  in  slackwater  pools, 
(usually  low  in  the  cold  season,  and  without  much  current,)  the  river 
■would dose  earlier,  open  later,  and  would  doubtless  remain  embargoed 
by  ice,  about  two  months  in  a  winter. 

Again,  this  floating  ice  of  the  early  winter,  accumulating  gradually  in 
the  pools,  being  carried  in  fragments  from  one  to  another,  while  in  thin 
cakes,  would  eventually,  as  the  weather  grew  colder,  freeze  therein 
into  a  continuous  mass  of  great  thickness  and  solidity;  while  prior  to 
the  breaking  up  of  the  more  gentle  Ohio,  the  rapid  Allegheny  would 
force  large  quantities  of  ice  into  the  upper  pool,  and  effectually  block- 
ade the  port  of  Pittsburgh;  finally,  this  vast  accumulated  mass  of  heavy 
ice  would  be  torn  from  its  bed  in  the  pools  by  the  first  high  freshet, 
and  hurled  along  the  valley  of  the  Ohio  with  a  terrible  effect,  such  as 
has  not  yet  been  witnessed,  and  can  hardly  be  appreciated  upon  that 

jlver. 

3.  In  order  to  show  conclusively  that  the  construction  of  dams  in  the 
Ohio  River  could  not  fail  to  augment  the  height  of  floods  above  the 
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surface  line  they  would  take,  if  unobstructed  by  the  dams,  we  refer  to 
the  sketch,  (Plate  II.,  fig.  5,)  showing  the  actual  top-water  line  of  a  freshet 
on  the  Potomac  River,  in  its  passage  through  the  pool  of  dam  No.  5  of 
the  Chesapeake  and  Ohio  Canal,  (June  1st,  1836,)  obtained  at  the  time 
from  actual  levels  procured  by  the  writer  and  his  brother  engineers, 
(Joshua  Gore  and  John  A.  Byers,  Esqs.,  all  of  us  being  then  engaged  in 
the  construction  of  contiguous  divisions  of  the  Chesapeake  and  Ohio 
Canal ;)  through  the  aid  of  these  gentlemen,  simultaneous  levels  were 
taken  on  a  line  of  over  30  miles  of  the  Potomac  River,  at  the  time  of 
its  maximum  rise  ;  Mr.  Gore  furnishing  the  levels  upon  the  pool  of  dam 
No.  5,  which  was  on  his  division,  while  Mr.  Bycrs  and  the  writer  con- 
tinued them  up  as  far  as  the  mouih  of  the  Great  Cacapon  River,  a  dis- 
tance in  all  of  about  32  miles. 

This  profile  of  a  great  river  in  flood,  showing  the  modification  of  its 
surface  line  produced  by  a  dam  of  the  same  altitude  as  the  freshet 
assumed  beyond  its  influence,  that  is  to  Sriy,  18  feet,  speaks  for  itself; 
and  it  shows  more  clearly  than  any  calculation,  and  with  a  positive  cer- 
tainty, that  by  the  establishment  of  similar  dams  in  the  Ohio,  we  must 
expect,  as  a  necessary  conse(]uence,  to  augment  the  height  of  the  Ohio 
River  floods,  at  least  from  five  to  ten  feet ;  and  with  the  impeded  dis- 
charge these  drims  would  have  in  a  slackwater  navigation,  from  the 
others  necessarily  backing  their  water  against  thein,  there  is  a  strong 
probability  that  the  augmentation  of  the  floods  would  be  even  greater. 

But  no  such  augmentation  is  admissible  upon  the  flood  waters  of  the 
Ohio  River,  and  none  such,  it  is  certain,  will  ever  be  allowed  by  the 
people  resident  upon  its  borilers,  to  be  produced  by  obstructions  placed 
in  the  channel;  and  this  inevitable  result  alone  is  adequate  to  defeat  the 
Slackwater  Plan,  since  happily  no  power  exists  either  inclined  to  plan, 
or  able  to  carry  out,  such  wholesale  devastation  of  private  property  as 
would  be  inseparable  from  this  unwise  measure. 

It  is  true,  that  by  reducing  the  heights  of  the  dams,  and  largely  in- 
creasing their  number,  the  injurious  effect  of  these  obstructions  may  be 
mitigated  to  some  extent,  but  cannot  be  removed,  except  by  removing 
the  dams  themselves;  whilst  the  great  multiplication  of  the  dams,  if  low 
in  lift,  would  then  become  a  serious  evil;  for  each  of  these  structures 
will  produce  certain  inevitable  delays  and  difficulties,  which,  on  the 
whole,  would  be  proportional  to  tlieir  number,  and  form  a  serious 
aggregate. 

If  it  were  possible  to  elongate  materially  the  available  breadth  of  the 
overfall  of  the  dams,  some  mitigation  of  the  augmented  raise  upon  the 
floods  might  probably  be  hoped  for ;  but,  it  is  well  known,  that  the 
Ohio  is  too  uniform  in  its  section  to  admit  of  this,  except  as  a  specialty, 
and  that  it  is  the  river  hills  alone  which  at  present  bound  its  high  water 
flow.  Now,  wherever  a  dam  should  be  erected,  heavy  guard  banks 
for  its  preservation  would  have  to  be  extended  to  the  adjacent  hills,  and 
thus  cut  off  a  large  part  of  the  high  water  section,  now  made  available 
by  the  river,  when  out  of  bank,  in  spreading  to  the  feet  of  the  hills 
bounding  its  immediate  ravine  ;  and,  consequently,  the  very  guard  banks 
necessary  to  secure  the  dams  on  this  peculiar  river,  by  reducing  the 
flood  water  section,  and   forcing  the  whole  flow  channel-wise,  would 
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thus  again  increase  its  height  in  flood,  and  tend  to  overcome  the  benetit 
of  an  elongated  dam. 

But,  in  point  of  fact,  unless  in  a  few  exceptional  cases,  the  transverse 
breadth  necessary  to  be  occupied  by  the  double  locks,  their  guard  walls, 
and  the  abutments  of  the  dams  themselves,  would  be  so  considerable — 
no  less  than  250  feet — that,  so  far  frorn  being  able  to  realize  an  elongated 
overfali,  the  usual  case,  would  be  an  unduly  contracted  one.  A  reniaikable 
point  in  the  experience  of  the  Monongahela  navigation,  verifies  our 
Freshet  Profile  (Fig.  5),  in  a  satisfactory  manner,  and  shows  its  appli- 
cability to  these  rivers  ;  it  is  this,  that  whenever  the  depth  of  a  freshet 
on  the  combs  of  the  Monongahela  dams  is  equal  to  their  lift,  (8  feet,) 
they  are  always  safely  passed  by  steamboats,  without  using  the  locks, 
the  dams  being  fairly  drowned  out.  Now  our  profile  (Fig.  5),  shows, 
that  about  the  point  near  the  head  of  the  pool,  where  another  dam 
would  have  been  placed  to  continue  a  slackwater  navigation,  the  depth' 
from  the  freshet  line  to  the  low  water  level  of  the  pool  is  19  feet,  or  just 
double  the  depth  on  the  comb. 

Hence  we  may  probably  generalize,  thus  far  at  least,  ^/iaif  ivith  a  series  of 
equal  deems  of  about  ten  feet  J  ft  succeeding  each  other.,  in  a  slackwater 
navigation  upon  a  river  of  uniform  section,  the  freshet  depth  on  the 
<:ov)h  of  one  is  just  half  the  backwater  raise  above  that  level,  at  the 
foot  of  the  next;  consequently,  whenever  the  freshet  depths  of  water 
upon  the  combs  equals  the  low  water  lift  of  the  dams,  the  top  water 
surface  of  such  freshet  will  present  a  continuous  inclination,  or  the  dams 
will  be  drowned  out,  and  passable  by  boats. 

This  is  confirmed  (both  by  our  profile  upon  one  river  falling  two  and 
a-half  feet  per  mile,  and  by  the  experience  of  the  Monongahela  naviga- 
tion upon  another,  with  a  descent  of  only  10  inches  to  the  mile),  with 
sufficient  closeness  for  the  })ractical  purposes  in  hand,  though  the  writer 
is  not  yet  able  to  say  that  the  law  is  general. 

From  the  above  discussion,  another  practical  consequence  flows,  that 
whenever  in  a  slackwater  navigation  the  freshets  have  a  magnitude  ade- 
quate to  drown  out  the  dams,  and  thus  enable  boats  to  pass  them  by  the 
channel,  without  using  the  locks,  tlie  working  guards  of  those  locks 
should  equal  the  low  water  lift  of  the  dams:  in  which  case  the  locks 
could  be  used  until  the  depth  of  water  over  the  dams  equalled  their  lift, 
W'ljen  becoming  drowned,  the  boats  without  loss  of  time  would  con- 
tinue the  navigation  by  the  channel,  disregarding  the  dams,  and  resume 
in  like  manner  the  use  of  the  locks,  so  soon  as  the  falling  water  reached 
a  comb  depth  upon  the  dams  equal  to  their  lift. 

But  it  seems  useless  to  argue  this  question  further;  theie  cannot  be  a 
doubt  that  obstructing  the  channel  ol'  the  Ohio  River,  by  tlie  dams  of  a 
slackwater  navigation,  will  materially  elevate  the  fre.^hets,  while  there 
are  many  well  known  cities,  towns,  and  villages,  and  much  other  valu- 
able property  loithin  the  scope  of  the  present  high-water  line,  along  the 
borders  of  this  stream,  which  cannot  stand  any  addition  to  the  height  of 
those  fearful  floods  without  loss  and  damage  too  serious  to  contemplate. 
It  may  not  be  inappropriate  to  state  in  this  connexion,  that  a  few  years 
since,  during  the  prevalence  of  a  considerable  freshet,  the  writer  came 
to  the  summit  of  the  Ohio  River  Hill,  behind  the  town  of  Poraeroy,  then 
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partially  submerged,  and  witnessed  the  passage  down  the  channel  of  the 
well  known  Steamer  Bucktyc  Slate;  the  swell  created  by  the  boat,  imme- 
diately floated  off  tlieir  foundations  several  houses,  which  had  been  sup- 
posed to  be  securely  fastened  by  means  of  ropes.  Now  had  there  been  a 
dan)  below  that  town,  forming  (as  proposed,)  a  fine  slackwater  pool  in 
front  of  if,  that  pool  raising  the  freshet  water  5  or  10  feet  more  at  that 
time,  would  have  almost  ruined  the  place  it  was  intended  to  benefit  and 
beautify. 

The  reflecting  reader  at  this  j)oint  in  the  case, might  well  put  the  ques- 
tion,— why  not  control  the  floods  by  reservoirs,  and  use  the  slackwater 
also  V 

The  answer  to  this  is  brief  and  decisive  :  Reservoirs  of  a  inagnitude 
necessary  to  control  the  floods  with  certainty,  are  adequate  of  them- 
selves to  }naintain  the  navigation,  and  render  locks  and  dams  unne- 
cessary.'^ 

4.  The  dams  and  double  locks  that  would  be  provided  for  the  Ohio 
River  navigation,  were  the  slackwater  plan  adopted,  ought  (it  will  be 
admitted),  to  be  constructed  in  the  very  best  and  most  substantial 
manner. 

It  is  an  important  and  most  unfavorable  fact,  that  the  great  works 
necessary  to  form  a  slackwater  navigation,  worthy  of  this  river  and  its 
business,  will  in  almost  every  instance  have  to  he  founded  upon  sand  or 
gravel,  as  there  are  few,  if  any  sites  where  a  continuous  rock  from  shore 
to  shore,  can  be  found  at  a  moderate  depth  in  the  bed  of  the  Ohio. 

While  making  reasonable  allowance  for  the  anticipated  difl[iculties, 
it  is  evident  that  no  precise  calculations  can  be  made  in  advance  of  actual 
surveys  and  special  plans  ;  nevertheless,  the  writer  has  felt  emboldened 
by  his  long  experience  upon  canals  and  rivers,  to  make  some  rough 
estimates  upon  ihis  subject,  and  thinks  he  hazards  little  in  the  assertion 
that  the  probable  cost  of  a  substantial  slackwater  navigation  from  Pitts- 
burgh to  Cairo,  975  miles  (excepting  the  falls),  would  amount  to  not  less 
than  twenty-Jive  millions  of  dollars ;  and  Mr.  Ellet,  whose  experience 
upon  canals  and  rivers  has  been  very  extensive,  has  reached  the  same 
conclusion.  If  to  this  we  add  the  auxiliary  reservoirs,  deemed  necessary 
to  control  the  floods,  the  aggregate  would  not  fall  short  of  thirty-five 
millions  of  dollars ! 

Even  this  great  sum  will  not  appear  large  to  those  Civil  Engineers 
who  reflect  that  such  works  as  would  be  necessary  to  control  this  mighty 
river — constructed  upon  the  dangerous  gravel  bottom  which  forms  its 
usual  bed — have  never  yet  been  executed  in  any  country. 

To  bridle,  by  means  of  locks  and  dams,  a  river,  which  in  its  maxi- 
mum flood  rises  31  feet  at  Pittsburgh,  44  feet  at  Wheeling,  and  63  feet 
vertical  at  Cincinnati  ;  upon  loose  gravel  bottom  to  erect  guard  walh 
to  out-top  such  floods,  at)d  locks  and  dams  adequate  to  withstand  their 
fury,  aggravated  as  it  will  be  by  vast  masses  of  ice  prepared  each  winter 
in  the  pools  themselves,  is  a  j)roblem  in  engineering,  the  like  of  which 
has  never  yet  been  solved  in  any  part  of  the  world. 

•Sec  page  20  of  Mr.  Haupt's  pamphlet,  wlierein  lie  proves  that  reservoirs  adecjuate  to 
have  maintained  a  6  feet  navigation,  wmild  have  been  insufii'-iciit  to  control  the  Huod>. 
of  the  year  18-18  !  And  yet  proposes  reservoirs  aa  auxiluiry  to  slackwater,  whiU 
ilinunstruting  their  ahility  of  tfiemselvta,  to  have  kepi  the  navigation  up  ! 

7* 


7S  Civil  Engineering. 

Bui  suppose  the  work  done,  it  would  then  become  indispensable  to  the 
prompt  dispatch  of  the  great  business  contemplated  to  provide  and  keep 
in  readiness  one  or  more  steam-tugs  at  every  lock ;  to  facilitate  the  pas- 
sage of  huge  and  clumsy  rafts  of  lumber  from  the  Allegheny — utiraan- 
ageable  coal  boats  from  the  Monongahela — or  vessels  disabled  in  the 
vicinity.  These  added  to  the  necessary  attendance  at  the  lock-gates  by 
day  and  night,  the  maintenance  of  lights,  the  reparation  of  accidental 
damages,  and  the  support  of  the  ordinary  wear  and  tear  of  works  of  such 
magnitude,  would  undoubtedly  form  a  serious  annual  sum,  which  it  is 
hardly  necessary  to  speculate  upon.  Suffice  it  to  say,  that  (whether  added 
to  the  interest  on  the  cost  of  construction  or  not,)  if  these  annual  charges 
"were  levied  in  the  shape  of  tolls  at  the  locks,  they  would  form  a  griev- 
ous burden  upon  all  the  business,  and  could  not  fail  to  be  utterly  de- 
structive of  that  great  coal  and  lumber  trade,  which  is  now  so  important 
to  Pittsburgh  and  its  vicinity,  and  to  the  northern  Counties  of  Pennsyl- 
Tania.* 

We  will  now  annex  the  able  review  of  the  Slackwater  Plan,  con- 
tained in  the  letter  of  Charles  Ellet,  Jr.,  Esq.,  Civil  Engineer,  addressed 
to  Prof.  E.  D.  Mansfield,  of  Cincinnati,  a  gentleman  of  well  known  sci- 
entific attainments,  resident  for  many  years  upon  the  banks  of  the  Ohio, 
and  certainly  as  capable  as  any  one  can  be  of  appreciating  this  great 
question.  That  Mr.  Ellet's  views  have  secured  his  approbation,  is  a 
matter  of  importance  ;  because  that  approbation  is  of  consequence,  in 
the  Western  States. 


Improvemenl  of  the  OMo.j     By  Chables  Ellet,  Jr.,  C.  E. 

Burnet  House,       ) 
Cincinnati,  April  30,  1856.  ) 

Two  plans  are  proposed  for  the  improvement  of  the  navigation  of  the 
Ohio  River. 

The  first  of  these  is  my  own  proposition,  to  form  reservoirs  on  the 
tributaries  of  the  river,  in  which  water  will  be  collected  when  the  drain- 
age of  the  country  is  in  excess,  and  from  which  the  channel  will  be  sup- 
plied when  the  navigation  fails,  in  times  of  drouglit. 

The  other  is  the  plan  of  locks  and  dams — the  advocates  of  which 
propose  to  construct  about  fifty  dams  across  the  river,  to  increase  the 
depth  of  the  water,  and  to  place  two  locks  in  each  dam,  to  overcome 
the  obstructions  created  by  the  dams  themselves. 

I  have  recommended  the  formation  of  reservoirs  on  the  tributaries  of 
the  river,  and  objected  to  the  construction  of  these  dams  across  the 
channel  of  the  river,  for  the  following  reasons : 

I.  After  the  dams  shall  have  been  constructed  across  the  Ohio,  it  will 
be  found  that  thet/  cannot  be  made  tvater -tight.  The  dams  will  leak, 
and  reservoirs  on  the  tributary  streams  will  be  needed  in  the  summer 

*  It  has  been  generally  supposed  that  reservoirs  built  upon  the  main  affluents  of  tho 
Ohio,  would  necessarily  put  an  end  to  the  iuiiitier  business;  but  such  is  far  from  the  fact; 
they  can  easily  be  arranged,  so  as  not  only  to  accommodate,  but  ^reatlij  to  facilitate  this 
i-nhuthle  trade- 

j  From  the  Kaiiroad  Record,  Cincinnati,  Ohio. 
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season,  to  supply  the  pools  themselves  with  sufficient  water  to  float  the 
boats. 

This  point  is  illustrated  by  the  slackwater  navigation  on  the  Schuyl- 
kill River,  where  three  reservoirs  are  now-  required,  and  are  resorted  to 
annually,  to  supply  water  to  compensate  for  the  losses  resulting  from  the 
evaporation,  and  from  the  leakage  and  lockage  at  the  dams. 

It  is  illustrated,  also,  by  many  other  slackwater  improvements  ;  but 
more  particularly  by  that  of  the  iMonongahela  River,  where,  during  the 
greater  part  of  the  summer  and  fall  of  1854,  the  water  not  only  ceased 
to  run  over  the  dams,  but,  by  evaporation  and  leakage,  zvas  almost  lit- 
erally  dried  out  of  the  pools. 

The  Monongahela  Company  now  contemplate  resorting  to  "immense 
reservoirs,"  from  which  a  supply  can  be  drawn,  in  seasons  of  low  water, 
into  their  lower  pools,  and  thus  keep  them  in  good  navigable  condition. 

They  now  have  a  lock  and  dam  improvement,  but  find  that  they  still 
need  reservoirs  to  supply  that  improvement  with  water,  and  make  the 
dams  useful. 

Instead  of  building  dams  to  obstruct  the  navigation  of  the  Ohio,  and 
locks  to  overcome  the  artificial  obstructions  occasioned  by  the  dams, 
and  reservoirs  in  the  mountains,  from  which  to  supply  the  pools  with 
■water,  I  propose  to  form  the  reservoirs  in  the  first  instance,  and  to  sup- 
ply the  river  itself  from  them  at  once,  and  dispense  entirely  with  the 
locks  and  dams.  It  will  require  much  less  water  to  supply  the  river  in 
its  natural  condition,  than  will  be  needed  to  supply  it  after  its  channel 
has  been  obstructed  by  leaky  dams,  and  a  wider  surface  has  been  ex- 
posed to  the  sun  and  air,  and  the  evaporation  thereby  increased. 

II.  Locks  and  dams  will  set  a  limit  to  the  amount  of  freight  which 
can  he  transported  on  the  river.  The  plan  which  I  propose — that  of 
supplying  the  river  with  water  in  times  of  drought — will  leave  its  capa- 
city for  conveying  freight,  for  all  practical  purposes,  absolutely  unlimited. 

After  these  dams  have  been  built,  the  number  of  boats  which  may 
traverse  the  river  will  no  longer  be  determined  by  the  quantities  of  pro- 
duce, minerals,  or  lumber, that  the  region  of  which  the  Ohio  is  the  great 
highway,  is  capable  of  producing,  or  which  its  markets  may  demand, 
but  they  zvill  be  limited  to  the  number  that  may  be  passed  through  the 
locks. 

The  inability  of  double  locks  to  pass  the  trade  of  the  Ohio,  is  fully 
demonstrated  by  the  Monongahela  navigation,  where  the  coal-boats  oc- 
casionally crowd  by  hundreds  to  the  locks  ;  and,  in  the  liaste  and  anxiety 
to  get  through,  block  up  the  approaches  against  all  ascending  craft,  for 
several  days  in  succession. 

There  are  only  five  or  six  steamboats  plying  on  the  Monongahela, 
and  requiring  the  use  of  its  locks  ;  but  the  improvement  of  the  Ohio, 
to  be  tolerated,  must  be  such  as  may  by  relied  on  to  accommodate  not 
only  the  present  and  prospective  coal  trade  of  the  Monongahela,  but 
also  the  lumber  trade  of  the  Alh^gheny  ;  the  iron  and  miscellaneous  trade 
of  Pittsburgh  ;  several  hundred  Ohio  River  steamboats,  and  the  proper 
trade  of  the  Ohio  River  itself.  This  vast  agg.'-egate  could  not  be  passed 
through  double  locks,  even  if  a  set  of  double  locks  could  always  be 
kept  in  good   working  order. 

But  we  cannot  hope  to  have  two  locks  at  each  of  the  fifty  dams — ex- 
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posed  as  they  must  be  to  injury  from  boats  and  from  floods — always  in 
order,  unless  we  provide  at  least  three  locks  in  earh  dam. 

III.  The  delays  at  the  locks  will  be  greater  than  the  running  time 
now  required  to  make  the  trip  ;  and,  consequently,  the  tiuie  now  required 
for  every  ordinary  voyage  will  be  more  than  doubled  by  the  detention  at 
the  dams. 

If  reservoirs  are  adopted,  and  water  supplied  by  them  to  tlie  channel, 
when  it  is  needed  there,  the  time  required  to  make  the  trip  will  be 
reduced. 

IV.  If  dams  are  placed  across  the  channel  of  the  Ohio,  all  the  trade 
of  the  river,  for  not  less  than  fifty  weeks  in  every  year,  will  be  forced 
through  the  locks. 

Careful  and  recorded  observations,  made  at  Wheeling,  for  twelve  years 
in  succession,  show  that  the  water  would  not  be  high  enough  for  boats 
to  go  safely  over  the  dams,  on  an  average,  fourteen  days  in  the  year. 

V.  If  the  navigation  is  improved  by  reservoirs,  no  interest  can  pos- 
sibly be  injured  thereby.  If  the  channel  is  obstructed  by  dams,  the  raft- 
ing business  will  be  completely  dvstroyed. 

VI.  Dams  on  the  Ohio,  how^ever  skilfully  they  may  be  planned  by 
the  engineer,  and  however  faithfully  built  by  the  contractors,  will  some- 
times prove  to  be  imperfect.  Resting  often  on  treacherous  foundations, 
some  of  them  will  be  injured  by  the  ice,  and  some  will  be  undermined 
by  the  floods.  This  has  been  the  experience  wherever  numerous  dams 
have  been  built  on  the  same  stream.  Such  misfortunes  have  occurred 
on  the  Lehigh,  on  the  Schuylkill,  on  the  Potomac,  on  James  River,  and 
on  the  Monongahela.     They  may  occur  also  on  the  Ohio. 

When  one  of  the  well  built  dams  on  the  Monongahela  gave  way,  in 
1842,  the  bottom  of  the  river  was  washed  out  to  a  depth  of  40  feet. 
One  year  was  lost  in  consequence  of  the  continued  high  water,  and  when 
in  the  second  year  after  the  breach  was  formed,  the  water  fell  so  that 
the  work  of  reparation  could  be  commenced,  it  required /our  months  for 
the  most  skilful  and  energetic  men  to  close  the  gap  and  secure  the  dam. 

What,  I  ask,  would  be  the  condition  of  things  if  one  of  the  fifty  dams 
"which  it  is  so  lightly  proposed  to  construct  on  the  Ohio,  should  be  washed 
away,  or  undermined,  and  the  navigation  there  suspended  for  four 
months  ? 

If  we  resort  to  reservoirs  for  the  improvement  of  the  navigation,  no 
damage  can  result  to  the  trade  of  the  Ohio  from  a  derangement  or  breach 
of  any  part  of  the  works. 

VII.  Dams  will  obstruct  the  navigation,  and  cau^e  the  boats  to  crowd 
and  jam  against  the  entrance  of  the  locks.  'I'liese  boats  will  sometimes 
be  sunk — as  has  happened  on  the  Monongahela  improvement,  and  in- 
deed on  every  canal  in  the  country — and  stop  the  navigation  until  they 
can  be  removed.  A  pair  of  coal-boats  will  contain  a  thousand  tons,  or 
more  ;  and  the  removal  of  so  great  a  mass,  from  under  water,  will  be  a 
slow  and  tedious  job. 

If  the  river  is  fed  from  reservoirs,  the  channel  will  be  kept  always 
clear,  and  there  can  consequently  be  no  jamming  of  boats.  If  a  boat 
sinks,  there  will  be  room  in  the  channel  for  other  boats  to  pass  by  it. 

VIII.  If  locks  and  dams  are  adopted,  steamboats  will  sometimes  be 
driven  carelessly  against  the  works,  and  slave  in  the  gates.     This  occurs 
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frequently  on  canals,  and  has  occurred  on  the  Monongahela,  though  but 
few  steamboats  run  there.  In  this  one  instance,  a  new  pair  of  gates 
happened  to  be  ready,  and  the  navigation  was  restored,  by  the  great 
skill  and  energy  of  the  President  of  the  Company,  in  four  days. 

If  the  navigation  of  the  Ohio  should  be  stopped  for  only /o?<r  days^ 
some  seventy  or  eighty  steamboats  would  collect  above  and  below  the 
locks,  and,  at  some  seasons  of  the  year,  in  that  space  of  time,  from  500 
to  1000  coal-boats,  fiat-boats,  and  rafts,  in  addition  to  the  steamers, 
would  be  arrested  there. 

The  collection,  in  the  space  of  only  a  few  days,  would  sometimes  be 
so  great  on  that  river,  that  its  whole  channel  would  be  filled  entirely 
across,  from  bank  to  bank,  to  the  distance  of  two  or  three,  and,  at  times, 
even  to  the  distance  of  five  miles  from  the  locks.  On  the  canals  of  this 
coun'jy,  we  have  often  witnessed  such  sights,  on  a  smaller  scale.  In 
one  instance,  seven  miles  of  canal  boats  blocked  up  the  entire  breadth 
of  the  Erie  Canal,  before  the  breach  which  stopped  their  progress  could 
be  repaired.  But  the  boats  and  locks  of  a  canal  are  of  manageable 
dimensions,  and  nearly  tliree  hundred  boats  can  be  let  through  a  well 
appointed  lock  in  a  day.  A  pair  of  coal  boats,  or  a  raft,  would  occupy 
the  huge  locks  which  will  be  required  to  pass  the  Ohio  River  steam- 
boats, more  than  an  hour.  It  is  indeed  very  doubtful  whether  a  raft 
which  would  fill  one  of  these  locks,  and  cover  therefore  more  than  half  an  . 
acre  of  surface,  could  be  let  through  and  got  out  of  the  way  in  less  than 
three  hours.  But,  assuming  that  the  average  time  for  a  pair  of  coal 
boats  or  a  raft,  would  be  an  hour,  to  pass  five  hundred  of  them  through 
a  single  lock,  working  day  and  night,  would  consume  at  least  ten  days, 
and  during  that  ten  days,  at  certain  seasons  of  the  year,  as  many  more 
would  approach  and  struggle  to  get  through,  as  the  way  might  be  cleared 
for  them.  Small,  comparatively,  as  is  the  present  trade  of  the  Monon- 
gahela, and  rapidly  as  the  smaller  locks  there  required  can  be  worked, 
the  descending  coal  Hats  frequently  shut  off  the  navigation  for  ascend- 
ing steamers  on  that  river,  for  three  or  tour  days  in  succession. 

IX.  The  cost  of  the  fifty  dams  and  one  hundred  locks  which  it  is 
proposed  to  build  on  the  Ohio,  deduced  from  the  ascertained  cost  of 
the  Monongahela  Improvement,  with  a  proper  allowance  for  the  increased 
length  of  the  dams,  the  increased  length,  width  and  height  of  the  locks, 
and  the  increased  value  of  labor  and  materials  since  that  work  was 
completed,  twelve  yeais  ago,  would  be  about  twcnty-fice  millions  of 
dollar.'!. 

The  cost  of  procuring  a  five  feet  navigation  by  means  of  reservoirs 
on  the  tributaries,  ought  not  to  exceed  two  millions  of  dollars. 

Is  it  better  to  expi^nd  twenty-five  millions  and  obstruct  the  channel  of 
the  Ohio  by  fifty  dams,  during  nine  months  of  the  year,  when  the  navi- 
gation is  perfect,  or  to  pay  two  viiUions  to  remove  the  obstructions 
caused  by  low  water  during  three  months  of  drought  ? 

X.  Almost  every  city  on  the  Ohio  is  built  in  part  on  soil  subject  to  be 
overdo  wed.  The  construction  of  dams  below  these  cities  will  increase 
the  heights  of  the  Hoods,  and  the  depths  and  the  frequency  of  the  over- 
flows. 

Dams  in  the  mountains  may  be  placed  where  no  valuable  property 
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will  be  covered  by  the  reservoirs,  and  they  cannot  fail,  by  retaining  a 
portion  of  the  surplus  water,  to  reduce,  instead  of  increasing,  the  height 
and  destructive  power  of  the  floods  on  the  river. 

XI.  Dams  across  the  Ohio  will  set  the  water  up  into  the  mouths  of 
all  the  tributaries,  great  and  small,  which  empty  into  its  channel.  On 
these  tributaries  are  valuable  mills  and  mill  privileges,  which  will  be 
submerged,  even  in  low  water,  and  destroyed  by  the  dams. 

The  reservoirs  in  the  mountains  will  destroy  no  mills  or  w^ater  power, 
but,  on  the  contrary,  they  will  create  vast  and  never  failing  water  power 
wherever  the  dams  which  form  the  reservoirs  are  placed. 

XII.  The  advocates  of  locks  and  dams  cannot  be  opposed  to  reser- 
voirs, nor  deny  the  practicability  of  obtaining  water  enough  by  that 
means  to  feed  the  Ohio.  They  cannot  take  this  ground,  for  every  dam 
they  propose  to  build  will  form  a  reservoir  of  immense  size,  but  one 
which  is  not  available,  because  it  is  in  the  wrong  place.  The  fifty  dams 
which  they  propose  to  raise  on  the  Ohio,  will  form  reservoirs  in  the 
river  itself,  covering,  in  the  aggregate,  a  space  of  over  Jour  hundred 
square  miles,  and  holding  three  times  as  much  water  as  would  be  needed, 
if  they  were  placed  where  they  ought  to  be,  in  the  mountains,  to  afford 
a  five  feet  navigation  the  year  round,  from  Pittsburgh  to  Cairo. 

To  avoid  forming  reservoirs  in  the  mountains,  where  they  will  do 
,  great  good,  they  propose  to  make  pools  in  the  river,  where  they  will  do 
great  harm.  These  pools  in  the  river  will  contain  fully  three  times  as 
much  water  as  need  be  discharged  from  the  mountains  to  support  the 
navigation  throughout  the  summer.  And,  after  the  pools  are  made  in 
the  river,  and  the  navigation  has  been  destroyed  by  the  dams  that  form 
them,  great  reservoirs  in  the  mountains  will  still  be  required  to  supply 
these  pools  with  water. 

Is  it  not  better,  I  ask,  to  make  the  reservoirs  in  the  mountains  at 
once,  and  dispense  with  the  pools  in  the  river  altogether .'' 

XIII.  The  dams  which  it  is  proposed  to  construct  on  the  Ohio,  will 
convert  the  channel  of  that  river  into  fifty  stagnant  and  pestilential 
ponds,  endangering  the  healthfulness  and  diminishing  the  population  of 
its  valley. 

High  dams  in  the  mountains  will  form  deep  lakes  in  the  rock-bound 
gorges.  These  lakes  will  be  filled  with  cool  water  in  the  winter  and 
spring.  This  water  will  retain  its  coolness  until  it  is  needed  for  the 
navigation,  and  then  gush  forth  in  refreshing  torrents,  which  will  tem- 
per the  heats  of  midsummer  on  the  immediate  borders  of  the  river. 

The  locks  and  dams  will  destroy  the  navigation  of  the  river  when  it 
is  in  the  best  condition,  and  impair  the  healthfulness  of  its  shores  when 
they  are  the  least  salubrious. 

The  reservoirs  in  the  mountains  will  improve  the  navigation  when  it 
most  needs  improvement,  give  motion  to  the  river  when  its  waters  are 
stagnant,  supply  the  cities  on  its  banks  with  a  more  wholesome  beverage, 
and  wash  out,  as  far  as  fresh  water  can  do  that  work,  the  causes  of 
malaria. 

I  object,  therefore,  to  locks  and  dams  on  the  Ohio.  I  object  to  them, 
because  the  river  can  be  improved  by  a  plan  which  will  leave  its  chan- 
nel unimpaired  and  unobstructed  ;  which  will  improve  the  navigation 
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of  its  tributaries,  while  it  improves  that  of  the  river  itself;  which  will 
tend  to  diminish  the  height  and  destruction  produced  by  the  floods, 
while  it  increases  the  depth  of  the  channel  in  seasons  of  drought.  Which 
will  create  immense  water  power  in  the  mountains,  without  destroying 
the  water  power  near  the  river.  Which  will  pour  a  healthful  current  of  cool 
water  into  the  channel  from  the  reservoirs  in  the  mountains,  instead  of 
converting  its  living  stream  into  putrid  pools.  Which  can  be  used  to 
carry  away  the  ice  that  obstructs  the  navigation  in  the  winter,  while  it 
overcomes  the  effect  of  drought  in  the  summer.  Which  will  improve 
the  health,  while  it  increases  the  wealth  of  the  country.  Which  will  do 
some  good  to  every  interest,  and  injure  none. 

This  is  the  plan  which  I  oHeras  a  substitute  for  locks  and  damson  the 
Ohio. 

It  is  not  a  speculative  plan.  It  is  based  on  careful  measurements  of 
the  volume  of  water  flowing  down  the  Ohio,  day  by  day,  and  every  day, 
for  a  period  of  six  years.  It  is  the  conclusion  which  results  from  minute, 
laborious  and  appropriate  investigations. 

This  plan,  and  the  facts  on  which  it  rests,  have  been  given  to  the 
public  in  a  work  which  has  received  the  approbation  and  concurrence 
of  scientific  minds  throughout  the  country.* 

Is  it  not,  then,  worthy  the  attention  of  that  great  community  of  busi- 
ness men  which  has  put  the  locomotive  in  motion  on  the  mountain  tops, 
and  filled  the  navigable  rivers  of  the  West  with  magnificent  steamers.'* 

I  have  done  my  share  of  the  work.  I  have  projected  the  plan.  I 
have  measured  the  discharge  of  the  river.  I  have  demonstrated  the 
practicability  of  the  scheme,  without  aid  or  encouragement,  and  I  ask 
now  only  that  they  who  are  to  be  the  most  benefited  by  the  work  shall 
assist  in  its  execution. 


Remarks  by  Prof.  E.  D.  Mansfield,  Editor  of  the  Railroad  Record,  Cincinnati. 

Instead  of  any  elaborate  article  of  our  own,  we  are  pleased  to  give 
our  readers  one  more  valuable,  in  the  foregoing  discussion  of  the  Im- 
provement of  the  Ohio  River,  by  Mr.  Charles  Ellet,  Civil  Engineer. 

In  an  early  number  of  The  Record,  we  noticed  at  some  length  the 
very  able  work  of  Mr.  Ellet  on  the  Mississippi  and  Ohio  Rivers.  It  was 
one  of  those  accurate  and  enlightened  investigations  of  a  difficult  problem 
in  physics,  which  only  an  able  and  well  instructed  man  of  science  could 
make.  All  the  elenunts  of  the  Ohio  River,  such  as  the  quantity,  depth, 
and  distribution  of  water,  necessary  to  the  solution  of  the  problem 
were  carefully  ascertained  ;  and  the  results  commended  themselves  to 
our  mind  with  the  precision  and  certainty  of  truth.  We  thought  then 
and  do  now,  that  Mr.  Ellet's  plan  was  not  only  practical  and  cheap,  but 
was  the  only  one  which  promised  success.  With  this  conviction,  we 
lay  before  our  readers  Mr.  Ellet's  interesting  communication. — Ed.  Rcc. 

*  See  Ellet  on  the  Mississippi  and  Uhio  Rivers. 
(To  be  Continued.) 
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On  the  Mathematical  TJieory  of  the  Stability  of  Earthwork  and  Masonry  * 
By  W.  J.  Macquorn  Rankine,  Esq.,  C.  E.,  F.  R.  S. 

In  the  preparation  of  my  course  of  lectures,  I  have  found  it  necessary 
to  re-investigate  much  of  the  above  named  branch  of  mechanics,  and  I 
have  now  a  paper  in  preparation  on  the  subject,  which  I  propose  to  offer 
to  the  Royal  Society  when  it  is  ready.  In  the  meanwhile,  it  appears  to 
me  that  the  two  fundamental  principles  on  which  my  researches  are  based 
are  of  such  a  nature,  that  they  may  very  properly  be  communicated  to 
the  Royal  Society  at  once.     They  are  as  follows: — 

I.  Principle  of  the  Stability  of  Earth. 

At  each  point  in  a  mass  of  earth,  the  directions  of  greatest  and  least 
compressive  stress  are  at  right  angles  to  each  other  ;  and  the  condition 
of  stability  is,  that  at  each  point  the  ratio  of  the  difference  of  those  stresses 
to  their  sum  shall  not  exceed  the  sine  of  the  angle  of  natural  slope  of  the 
earth. 

II.   Principle  of  the  Transformation  of  Structures. 

Let  a  structure  of  a  given  uniform  transverse  section  be  stable  under 
a  system  of  forces  represented  by  given  lines  in  the  plane  of  section : — 

Fig.  I. 


Then  will  any  other  structure  whose  transverse  section  is  a  projection  by 
parallel  lines  of  that  of  the  first  structure  upon  any  other  plane,  be  stable 

•  From  the  Lond.,  Eclin.,  and  Dub,  Mag.,  December,  1856. 
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under  the  system  of  forces,  represented  by  the  projections,  upon  the  new 
plane,  of  the  lines  representing  the  first  system  of  forces. 

Example  of  the  Jlpplication  of  this  Principle. 

Let  ng.  1  be  an  equilibrated  arch  with  its  abutments  of  the  form  (for 
example)  proposed  by  M.  Yvon-Villarceaux,  suited  for  a  horizontal 
extrados  ef.  ok,  oa,  and  ab  being  given,  all  the  dimensions  of  the 
arch  and  abutments  are  functions  of  those  three  quantities. 

It  is  required  to  design  an  arch,  fig.  2,  for  an  extrados  e/,  at  any 
given  inclination,  of  any  given  span  cd  (measured  parallel  to  the  extrados), 
and  in  which  o/v=ok,  oa  =  oa,  and  a6=An,  are  the  same  as  in  the 
primitive  arch,  fig.  1. 

Solution.  On  any  vertical  plane  passing  through  BK,  and  not  coincid- 
ing wiih  the  plane  of  fig.  l,  draw  cod  of  the  given  length  and  inclinatioj], 
intersecting  cod  in  o.  Join  cc,  Drf,  and  project  the  whole  of  fig.  1  on 
the  new  plane  by  lines  parallel  to  cc,  -od.  The  projection  so  obtained 
will  be  the  figure  of  the  arch  and  abutments  required.  Moreover,  if  the 
lines  R,  R,  fig.  1,  represent  in  length,  direction,  and  position,  the  result- 
ants of  the  pressures  of  the  abutments  on  their  foundations  in  the  original 
arch,  then  will  r,  r,  fig.  2,  the  projections  r,  r,  represent  the  corres- 
ponding resultants  in  the  new  arch  ;  and  in  like  manner,  the  thrust  at  o, 
is  the  projection  of  the  thrust  at  a. 

Glasgow,  February  18th,  1856. 

Note.    The  horizontal  foundation  courses  in  fig.  2,  do  not  form  part  of  the  projection 
of  lig.  1,  but  are  supposed  to  be  added  after  the  completion  of  the  projection. 


For  the  Journal  of  the  Franklin  Institute. 

On  the  proper  mode  of  Constructing  an  Ice  Boat.     By  A.  C.  Jones. 

Access  to  and  from  the  Ocean  during  the  winter  season  being  admit- 
ted as  important  to  the  interests  of  the  Port  of  Philadelphia,  I  purpose 
making  some  remarks  on  what  has  been  done,  and  otTering  some  sugges- 
tions for  improvement  in  the  mode  of  keeping  open  the  channel  when 
obstructed  by  ice. 

In  1837,  the  City  had  built  for  that  purpose  a  steam  ice-boat,  the 
model  of  which  unfortunately  lacked  every  essential  feature  fitting  it  for 
an  ice  breaker;  no  excuse  can  be  pleaded  for  this  mistake,  as  several  years 
before,  the  City  of  Baltimore  had  an  ice  boat  in  use  which  was  far  better 
adapted  to  the  breaking  of  ice  ;  and  again,  those  having  its  construction 
must  have  seen  the  wherry-boats,  which  in  the  winter  season  were  the 
only  means  of  getting  across  the  river,  and  noticed  the  fine  form  of  the 
bows  of  Ihose  small  boats  for  that  purpose:  but  these  guides  werL'  uu- 
heeded,  and  the  hutting  principle  was  carried  out:  that  this  boat  was  n 
failure,  no  unprejudiced  person  having  witnessed  its  floundering  in  the  ice 
■will  gainsay.  Having  been  some  thirteen  winters  absent,  I  am  not  per- 
sonallycognizantof  what  the  "Philadelphia  Ice  Boat"  did  duringtliatlime, 
but  last  winter  after  the  navigation  was  closed,  and  the  increased  tem- 
perature had  begun  to  prepare  the  way  for  an  open  channel,  I  was 
attracted  to  the  river  at  a  time  when  a  large  steamboat  was  very  slowly 
making  her  way  through  the  floating  ice.  I  soon  found  out  by  the  letters 
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on  a  large  sign  that  this  was  the  "City  Ice  Boat,"  and  yet  with  all  these 
years  ol  experience,  the  bow  unfilled  as  it  was  in  1837,  remained  the 
same  in  1856.*  The  only  marked  change  I  noticed,  was,  that  some  inge- 
nious person  had  with  innumerable  stays  and  braces,  tried  how  near  to 
a  drum  a  paddle  wheel  could  be  made,  and  yet  retain  any  propelling 
powers.  "0!  but  this  was  done  to  save  the  wheel;"  admitted;  but  if 
the  wheel  could  have  been  made  strong  enough,  what  will  become  of 
the  shaft  and  crank  ?  Now,  sound  engineering  could  have  made  the 
wheels  of  sufficient  strength  without  im[)airing  their  propelling  powers, 
and  have  prevented  them  and  the  shafts  or  cranks  from  breakage,  (which 
always  happens  in  the  most  inopportune  time,)  by  the  use  of/Wc^ion 
couplings,  so  that  when  the  arms  met  with  too  much  resi>tance,  the 
wheels  might  be  prever)ted  from  breaking  by  the  slipping  of  the  coupling. 
I  have  alluded  to  the  ice  boat  of  Chesapeake  Bay.  Its  bow  was  formed 
like  the  bowl  of  a  table  spoon.  In  1834  1  was  aboard  of  that  boat  when 
breaking  its  way  up  to  Baltimore.  The  modus  operandi  was  to  give  head- 
way to  the  hull,  and  when  the  bow  struck  the  edge  of  the  ice,  a  portion 
was  crumbled  down  until  the  slow  displacement  of  the  w'ater  under  the 
ice  caused  the  bow  to  rise  and  run  up  on  the  surface,  where  it  would 
rest  for  a  short  time;  the  weight  of  the  boat  finally  breaking  its  way  through, 
the  boat  was  then  backed,  and  the  same  process  repeated. 

In  this  boat  the  error  was  in  making  the  curves  of  the  bow  too  flat, 
thereby  causing  a  e;reat  displacement  of  the  water  under  the  ice,  which 
had  principally  to  flow  under  the  hull  before  the  cohesion  of  the  ice  was 
destroyed.  A  sharp  straight  stem,  at  an  angle  of  about  20°,  its  cross  sec- 
tion of  a  V  shape,  would  have  been  much  more  efiective. 

At  Ports  on  the  Baltic,  channels  have  been  frequently  sawed  out  to 
allow  a  fleet  of  vessels  to  get  to  sea;  this  plan,  substituting  the  "ice 
plough"  for  the  saw,  has  al.^o  been  tried  in  the  United  States. 

Runnino'  on  the  ice  and  breaking  it  down  ;  and  the  Philadelphia  ])lan 
o{ forcing  the  way  stem  on  by  main  strength,  are  the  only  methods  I  ara 
aware  of.  It  has  surprised  me,  that  where  so  much  is  at  stake,  experi- 
ments with  different  fei^sible  principles  had  not  been  instituted  years  ago.f 
As  I  know  of  no  direct  experiments  in  ice  breaking,  I  will  give  from 
memory  some  on  a  small  scale  made  by  me  twenty-eight  years  ago.  One 
day  watching  a  farmer  ploughing,  it  struck  me  that  that  was  the  true 
principle  for  breaking  a  channel  in  the  river  (having  then  some  (  onnex- 
ion  with  the  mercantile  interest,  1  was  years  before  impressed  with  the 
importance  of  keeping  the  river  open  during  the  winter).  As  soon  as  it 
was  cold  enough  I  made  a  series  of  experiments,  (some  proved  of  no 
practical  value,)  to  test  the  best  way  of  breaking  ice.  I  carefully  sawed 
out  a  circular  hole  in  the  thin  ice  covering  the  water  in  a  tub,  and  over 
the  whole  I  placed  a  n>arrow  piece  of  board  some  inches  longer  than  the 
diameter  of  the  opening.    On  this  board  I  gently  put  weights,  until  the 

•  I  have  understood  that  the  bow  has  been  slightly  altered  since  that  time.  This  must 
be  an  improvement,  for  no  change  could  make  it  worse  than  it  was  before. 

+  I  fear  that  Philadelphia,  instead  of  being  foremost,  is  content  to  stand  still,  wearing 
faded  laurels  ot)tained  long  since;  for  at  the  present  time,  I  hear  the  same  talk  about 
burning  anthracite  coal  in  locomotive  boilers,  and  the  twaddle  against  the  railroads  ih 
the  City,  &c.,  that  was  common  some  twenty  years  ago. 
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surface  of  the  ice  became  "dished,"  but  not  cracked;  the  weights  were 
then  removed;  and  through  a  small  hole  in  the  centre  of  the  board  a  cord 
was  passed  and  its  end  fastened;  the  board  was  then  put  under  the  ice  so 
as  to  have  the  same  position  as  it  had  before  on  the  top  surface,  and 
the  cord  was  attached  to  the  end  of  a  balance  lever  of  the  first  order, 
(its  arms  being  of  equal  length,)  the  fulcrum  being  on  the  edge  of  the 
tub,  the  sauie  weights  were  hung  to  the  end  of  the  lever  as  had  been 
placed  on  the  board;  before  all  these  weights  had  been  used  the  board 
tore  up  the  ice  some  distance  from  the  hole. 

Next,  I  made  sm^ll  model  boats,  the  bow  of  No.  1  having  a  vertical 
stem;  No.  2  slanting  something  like  the  Baltimore  boat ;  and  No,  3,  had 
a  bow  approximating  to  a  right  and  left  plough  placed  "land"  to  "land," 
the  point  of  the  share  being  below  the  skim  ice;  all  of  these  models  have 
the  same  beam.  To  the  bow  was  attached  a  string,  each  passing  hori- 
zontally over  a  pulley  placed  at  a  distance,  so  that  the  angle  would  not 
affect  the  result,  as  might  have  been  expected.  No.  1  required  the  most 
weight  to  force  it  through  the  ice ;  No.  2  requiring  less,  and  No.  3  taking 
the  least  weight  of  alt.  These  experiments  were  repeateil  several 
times  without  changing  the  result,  and  they  satisfied  my  mind  that  the 
ploughing  or  rooting  principle  was  the  best;  but  as  it  may  be  said,  that 
these  trials  were  on  too  small  a  scale  to  settle  a  principle,  they  could  be 
verified,  by  taking  canal  boats  and  having  temporary  bows  fitted  to 
them.  Ice  of  a  proper  thickness,  for  an  experiment,  could  always  be  ob- 
tained, by  removing  a  portion  of  the  ice  if  too  thick  from  a  canal,  or  still 
water,  and  allowing  new  ice  to  form  ;  a  dynamometer  would  decide  the 
merits  of  each  plan.  1  have  noticed  ihat  in  ice-breaking  with  boats,  only 
one  method  was  pursued,  whether  the  ice  wassolid  from  shore  to  shore, 
or  in  floating  masses,  and  if  the  former,  they  could  only  work  favorably 
against  the  (ide  on  account  of  the  fragments  clogging  the  wheels,  thus 
losing  much  time  when  the  title  did  not  suit,  and  also  having  the  cur- 
rent to  stem,  which  reduced  the  effective  power  of  the  boat. 

When  steamboats  have  to  ascend  rapids,  or  swift  running  streams, 
they  do  not  depend  altogether  on  the  paddle  wheels,  for  if  they  did,  it 
would  be  one  foot  ahead^  and  two  back,  but  a  line  is  run  out  ahead  and 
made  fast,  and  the  boat  is  "warped"  along  until  the  difficulty  is  over- 
come; so  it  should  be  in  channel  breaking,  and  this  auxiliary  could  have 
easily  been  brought  into  use  last  winter  if  either  of  the  ice  boats'  bows 
had  been  difTerent. 

If  the  "  rooting"  principle  is  carried  out,  of  course  the  point  or  toe  of 
the  plough  should  be  at  the  stem  so  far  below  the  water  line  (and  the 
boat  should  be  trimmed  by  the  stern,)  as  to  pass  under  the  ice,  and  the 
wings  or  mould  boards  should  extend  out  a  little  beyond  the  line  of  the 
guards,  (if  side  wheels  are  used:)  on  the  deck  there  should  be  strong  bulk- 
heads placed  at  angles,  the  apex  ahead;  these  shields  should  flare  forwards 
and  outwards,  so  as  to  prevent  any  ice  from  coming  on  deck,  their  angles 
acting  in  conjunction  with  the  inclined  surfaces  of  the  "  mould  boards." 

To  facilitate  the  management  of  the  boat,  a  central  portion  of  the 
hurricane-deck  could  be  extended  to  the  bow  clear  of  all  below  it. 

Now,  when  this  bow  is  run  up  against  the  solid  ice,  its  first  action  would 
be  to  rip  it  up  on  the  central  ridge,  and  the  mass  on  each  side  would  be 
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forced  up,  the  curved  surfaces  breaking  into  cakes,  these  passing  off  side- 
wise,  and  the  impetus  given  would  cause  them  to  slide  over°the  solid 
ice  far  enough  from  the  channel  to  give  no  further  trouble.  On  this 
prmciple  the  boat  could  work  best  with  the  tide,  as  the  broken  ice  would 
be  kept  out  of  the  way  of  the  wheels  or  screw.  But  a  better  way  to  ensure 
a  steady  progress  when  the  ice  was  thick  and  solid,  would  be  to  have  a 
gang ^of  men  (pioneers),  with  a  light  sled,  having  on  it  a  reel  of  "warping 
Ivne,"  one  end  on  the  boat,  the  sled  being  run  ahead,  and  the  line  payed 
out  to  its  end,  which  is  to  be  secured  to  hooks  placed  in  holes  cut  in  the 
ice;  the  boat  is  now  to  be  forced  ahead  by  the  warp  and  the  paddle  wheels, 
which,  as  I  before  observed,  should  be  attached  to  the  engine  hy  friction 
couplings;  as  the  rope  came  in,  it  could  be  wound  on  another  reel,  so  that 
when  the  hooks  broke  out,  all  could  be  hoisted  out  by  a  derrick,  and 
placed  on  the  bearings  of  the  sled  to  be  run  ahead  as  before.  When  the 
ice  was  floating  the  propelling  power  would  be  sufficient;  in  fact,  a 
properly  constructed  boat  could  run  to  and  from  salt  water,  fast  enough 
to  keep  an  open  channel,  (and  this  should  be  its  only  duty  in  winter, 
leaving  towing  to  private  enterprise,)  as  ice  in  a  running  stream  does  not 
form  many  inches  thick  in  a  day. 

If  this  principle  was  carried  out  more  fully  in  bridge  piers,  we  should 
not  hear  of  so  many  of  them  being  carried  away  or  injured  every  sprincr.  I 
would  advise  skeptics,  or  those  opposed  to  this  principle,  to  visit  Tren- 
ton Bridge  at  the  breaking  up  of  the  ice,  and  there  view  its  action,  and 
they  wdl  see  that  the  ice  runs  up  the  piers,  breaks  into  fragments,  falls 
and  slides  on  the  tops  of  the  large  masses  passing  unbroken  between  the 
piers,  to  be  carried  away  on  them. 

As  all  are  familiar  with  the  form  of  a  plough,  the  annexed  diagram  of 
a  top  view  of  the  bow  will  make  it  intelligible. 


A  the  stem;  b  b  bulkheads;  c  the  curved  inclined  cutting  or  breaking 
ridge;  dd  curved  inclined  surfaces  corresponding  to  the  "mould  board" 
of  a  plough;  e  e  bearers,  solid  with  the  boat's  guards,  but  outside  of  them; 
their  under  surfaces  formed  like  a  "shoe"  or  broad  runner,  should  be 
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about  18  inches  above  the  water  line,  so  that  when  ^^rooting  up^^  thick 
ice,  these  bearers  would  slide  on  the  surface  of  the  solid  ice  or  break  its 
edge  down;  f  the  hull;  gg  the  boat's  guards;  hh  pointers,  showing 
the  direction  of  the  fragments  of  ice  as  they  slip  off  the  inclines  sidewise 
into  the  surface  of  the  solid  ice. 

P.  S.  Since  writing  this  communication,  I  have  seen  the  model  and  a 
description  in  this  Journal,  of  an  ice  boat,  patented  by  H.  &  VV.  Brown. 
It  does  not  materially  differ  from  the  plan  I  suggest,  except  in  having  side 
guards,  and  causing  the  broken  ice  to  be  passed  U7ider  the  solid  ice  on  each 
side.  I  think  that  in  practice  these  ^'^ruards^^  will  be  found  to  be  an  incum- 
brance, instead  of  a  benefit,  and  also,  that  the  same  impulse  given  to 
a  cake  of  ice  will  cause  it  slide  orer  the  surface  to  a  distance  many  times 
greater,  than  the  resistance  of  the  water  would  allow  it  to  go  under  the 
surface  of  the  solid  ice. 
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List  of  American  Patents  which  issued  from  December  9tk,  18.56,  to  January  6th, 
1857,  iinclusive,)  with  Exeinplijicaiions. 

DECEMBER  9. 

32.  For  an  Improved  Machine  fur  Feeding  Paper  to  Printing  Presses,-   David  Bald- 

win, Godwiiivilip,  New  Jursfy. 
Claim. — "  Tiie  method  of  feeding  paper  or  other  flexil)le  material  to  printing  presses, 
and  other  machines,  which  require  the  feed  of  a  single  sheet  at  a  time,  or  separate  feed 
of  the  sheets  from  a  pile  or  numlier  of  sheets,  l)y  giving  to  or  forming  the  sheet  or  sheeta, 
with  a  lap  or  fold,  or  (olds,  ami  establishing  llic  leed  of  said  sheets,  by  means  of  a  draw- 
ing or  spreading  out  bar,  or  its  equivalent,  acting  within  or  against  the  fold  or  folds  of 
the  sheets,  to  elfect  the  separation  and  extension  with  certainty  and  despatch.  Also, 
the  employment  of  lap  folded'  paper,  or  other  material, in  sheets  in  such  machine,  when 
the  fold  or  folds  are  made  ihe  means,  by  any  suitable  mechanical  appliances,  of  eflecting 
the  ready  separation  and  feed  of  the  sheets.  Also,  when  conibined  for  operation  together 
with  an  automatic  feed  of  the  lap  folded  sheets,  a  lap  folding  apparatus  to  fold  the  sheet 
after  its  delivery  from  the  first  feed  or  passiige  through  the  machine,  for  a  second  pas- 
sage therethrough,  l)y  said  feed  acting  against  the  told  or  lap." 

33.  For  an  Improvement  in  Sail-hanks,-  Henry  M.  Bonney,  New  Bedford,  Mass. 
Claim. — '•  The  arrangement  of  the  hinge  and  the  guard,  relatively  to  the  eye  and  the 

clasp,  or  connecting  contrivance  ;  Ihe  entire  guard  being  in  one  piece,  and  lastened  to 
the  movable  part  of  the  body,  and  so  as  to  be  movable  with  it,  and  to  open  from  and 
shut  against  the  other  part." 

34.  For  an   Improved  Alloy  Composition,-    Timothy  Brown,  Georgetown,  N.  Y. 
Claim. — "  The   metallic  composition  or  alloy,  composed  of  zinc,  from  56  to  70  parts; 

tin,  from   18  to  8  parts  ;  cojiper,  1  part;  and  antimony  1  part." 

35.  For  an   Improvement  in    Valve    Gear  for  Steam   Engines;   Alfred  S.  Becbe,  Fall 

River,  Massachusetts. 

r/cim.— "The  secondary  toe,  applied  to  the  main  toe,  and    operating  in  connexion 
with  a  sliding  piece,  or  its  equivalent,  fitted  to  the  lifter." 

36.  For  an   Improved   Yielding  Joint  for  Portable   Fences,-   Robert  J.  Brown,  Perry, 

Pennsylvania. 

Claim. — "  1st,  The  double  dove-tail  mortise  and  tenon  joint  of  vertical  posts,  whether 
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of  square  or  triangfular  scantling,  and  the  rails,  whether  horizontal  or  inclined  at  an 
angle.  2d,  Enlarging  the  circular  or  square  picket  holes  of  rails,  on  the  side  facing  the 
picket." 

37.  For  an   Improvement  in   Floats  for  Steam   Boi/ers;   William  S.  Blake,  Boston, 

Massachusetts. 
Claim.— "The  application  of  a  steam  gauge  vapor  generative  float,  with  a  closed 
steam  boiler,  and  so  as  to  have  its  contents  vaporized  by  the  heat  of  those  in  the  boiler, 
in  manner  and  for  the  purpose  of  resisting  their  pressure,  exerted  internally  on  the  float, 
the  boiler  thus  serving  by  the  heat  of  its  contents,  to  produce  the  agent  by  which  the 
pressure  of  the  steam  on  the  external  surface  of  the  float  is  neutralized." 

38.  For  an  Improved  Machine  for  Pressing  Hollotv  Brick  or  Building  Blocks;  M.  and 
J.  H.  Buck,  and  F.  A.  Cushman.  Lebanon,  New  Hampshire. 

Claim. — "  C)perating  the  plunger,  by  means  of  the  peculiarly  constructed  cam,  in 
combination  with  toggle  and  cross-pin — when  the  same  are  constructed  and  arranged 
to  operate  in  relation  to  each  other." 

39.  For  an  Improvement  in  Elliptngraphs;   James  W.  Campbell,  Brooklyn,  N.  Y. 
Claim. — "  Attaching  the  bar  to  the  two  beams  of  the  plates,  the  pen   being  secured 

at  the  centre  of  said  bar." 

4b.  For  an   Improved  Gas  Burner,-  Job  Cornell,  Brooklyn,  and  Barnett  McDougall, 
City  of  New  York. 
Claim. — "  Increasing  the  width  of  the  slit  of  the  burner  towards  the  centre,  and  bring- 
ing it  to  a  sharp  point,  or  nearly  so,  at  the  extremities." 

41.  For  an  Improvement  in  Machines  for  Cutting  the  Stalks  of  Standing  Corn;  Wm. 

B.  Coates,  Philadelphia,  Pennsylvania. 
Claim. — "The  oblique  knife,  in  combination  with  the  connecting  rod,  universal  joint, 
and  crank,  said  rod  being  made  adjustable  for  the  purpose  specified." 

42.  For  an  Improved  Arrangement  of  Valves,  <^c.,  in  Siphon  Rams;  Erastus  W.  Ells- 

worth, East  Windsor  Hill,  Connecticut. 
Claim. — "  The  combination  of  cither  or  both  the  valves  of  the  ram,  with  a  governing 
key,  whereby  any  or  all  of  the  same    objects  are  accomplished,  either  in  a  siphon  ram, 
or  in  a  cotnmon  hydraulic  ram." 

43.  For  a  Process  for  Mashing  Grain;    Elie  .Joseph  Hainaut,  Kingdom  of  Belgium. 
Claim. — "  The  process  of  mashing  the  grain  or  grains,  either  separately  or  combined, 

for  the  triple  purpose  of  obtaining  alcohol  yeast,  designed  to  be  dried  and  pressed,  and 
a  mash  sediment  suitable  for  feeding  cattle;  the  principal  feature  of  which  process  con- 
sists in  heating  the  said  grain  or  grains  in  the  macerator,  by  steam  applied  externally, 
instead  of  injecting  the  steam  directly  into  the  mass,  as  has  been  heretofore  the  practice." 

44.  For  an  Improvement   in  Pocket  Lamps.-  Horace  L.  Hervey,  Quincy,  Illinois. 
Claim. — "  The  combination  of  the  revolving  match  holder,  with  the  pawls,  and  spring 

catch,  and  the  extinguisher,  for  the  purpose  of  a  portable  pocket  lamp." 

45.  For  a  Portable  Prairie  Fence  for  Stock-pen;  Thomas  Hoge,  Waynesburgh,  Pa. 
Claim. — "The  fence,  or  any  other  which  will  not  collapse  in  being  moved,  arranged 

on  a  series  of  wheels,  which  are  capable  of  being  raised  and  lowered,  and  when  lowered, 
locked." 

46.  For    an    Improvement  in    Water  Gauges  for  Steam  Boilers;    F.  A.  Hoyt,  Boston, 

Massachusetts. 
Claim. — "The  arrangement  of  the  outside  vessel,  the   dry  steam   chamber,  and  the 
float,  having  a  direct  communication  with  the  indicating  hand." 

47.  For  an  Improvement  in  Teeth  for  Reaping  Machines;   M.  G.  Hubbard,  Penn  Yan, 

New  York. 
Claim. — "  Forming  a  tooth,  by  constructing  the  core  thereof." 

48.  For  an  Improvement  in  Potato  Dlggirs;   William  Musschl,  City  of  New  York. 
Claim. — "  'J'he  revolving  separator,  in  combination  with  the  adjustable  inclined  shov»I 

«nd  mould  boards." 
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49.  For  an  Improved  Planing  Machine,-   Hudson  Osgootl,  WatPrville,  Maine. 

Claim. — "  My  improved  arrangement  of  the  endless  bed  and  the  belt  of  planes  :  that 
is,  so  that  when  a  board  is  bein^  planed  by  such,  it  shall  be  moved  transversely  under 
the  planes,  and  the  planes  be  drawn  longitudinally  over  and  against  its  surface." 

50.  For  an   Improvement  in  Machines  for  Forging   Irani    Silas  S.  Putnam,  Boston, 

Massachusetts. 

Claim. — "The  arrangement  of  the  four  hammers  operating  in  pairs,  and  actuated  by 
a  single  central  cam." 

51.  For  an  Improved  Approach-opening  Gate,-   \Vm.  G.  Phillips,  Newport,  Del. 

Claim. — '•  Opening  and  closing  a  reciprocating  gate  or  gates,  by  means  of  a  falling 
weight,  through  the  intervention  of  the  cords,  cranks,  and  rods." 

52.  For  an   Improvement  in  Nut  Machines,-   Charles  RatclifT,  Cincinnati,  Ohio. 

Claim. — "The  two  sets  of  dies,  counter  dies,  and  punches,  arranged  alternately  upon 
the  peripheries  of  a  pair  of  rolls." 

53.  For  a  Process  of  Preparing   Tannate  of  Lime;   Obadiah  Rich,  Cambridge,  Mass. ; 

patented  in  England,  Dec.  18,  1854. 

Claim. — "The  preparation  of  the  tannale  of  lime,  for  manufacturing  or  commercial* 
purposes." 

54.  For  an  Improvement  in   Washing  Machines,-  Issac  S.  Roland,  West  Earl,  Penna. 

Claim. — •'  The  arrangement  of  the  article  to  be  washed,  around  the  periphery  of  a 
revolving  reel,  in  combination  with  the  application  of  loose  balls  or  blocks,  both  inside 
and  outside  thereof." 

55.  For  an  I mprovement  in  Corn  Shellers,-   Hamilton  E.  Smith,  Philadelphia,  Pa. 

Claim. — "The  combination  of  the  cylinder  and  concave,  when  made  and  operated 
together." 

56.  For  an  Improvement  in  Lathes  for  Irregular   Forms,-  Lemuel  Smith,  Plymouth, 

Connecticut. 
Claim. — "The  two  expanding  jaws,  placed  on  the  carriage,  which  woikson  the  bed 
of  the  turning  lathe,  in  combination  with  the  pattern,  the  cutter  being   attached  to  one 
of  the  jaws." 

57.  For  an  Improvement  in  Churns,-   Charles  A.  Shaw,  Biddcford,  Maine. 

Claim. — "  Combining  with  the  pendulous  frame,  and  the  mechanism  connected  there- 
with, for  imparting  to  the  dasher  up  and  down  motion.<,  a  mechanism,  which  at  the 
same  time  will  rotate  the  dasher  on  its  axis,  the  dasher  thus  having  at  one  and  the  same 
time,  a  compound  movement,  consisting  of  one  in  line  of  its  axis,  and  one  of  rotation 
on  its  axis,  whereby  the  oj)eration  of  churning  is  greatly  improved  and  facilitated." 

58.  For  an  Improvement  in  Harvesters;   Wra.  Tinker,  Kelloggsvillc,  Ohio. 

Claim. — "  The  employment  of  the  freely  turning  support,  in  combination  with  the 
bent  lever,  and  scolloped  wheel,  tor  the  purpose  of  securmg  said  lever  from  strain,  and 
at  the  same  tune  of  retaining  the  utmost  facility  and  freedom  of  motion  thereof." 

59.  For  an  Improvement  in  Implements  for  Rolling  Heeds  in  the  Earth;  Anson  Thomp- 

son, Glenn's  Falls,  New  Vork. 
Claim. — "'The  combination    with  the   two  series  of  separately  revolving  wheels,  or 
narrow    rollers,  arranged  (the  several    rollers  and  each    series,)  relatively  to  each  other, 
of  the  frames  constructed  of  slate,  in  connexion  with  the  wheels." 

60.  For  an  Improvement   in    Cleaning  the    Top  Flats  of  Carding  Engines;    Win.  H. 

Walton,  City  of  New  York. 

Claim. — "Suspending  the  top  flats,  or  lags,  upon  pivots  in  the  centre  of  their  ends, 
by  which  ihey  can  be  raisi'd  out  of  the  way  ol  the  adjoining  Hats  or  lags,  to  be  turned 
by  means  ol  a  rack,  working  in  pinions  upon  their  |)ivols,  or  the  equivalent  thereof. 
Also,  stripping  the  flats,  or  workers,  by  a  rotating  i)rusli,  so  arranged  ihal  a  card  may, 
in  turn,  strip  the  brush  and  return  the  strippings  to  the  main  cylinder." 
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61.  For  an  Improved  Method  of  Cutting  Curved  Mouldings,-  John  J.  Westerfield,  New 

Brunswick,  New  Jersey. 

Claim "The    inclined    bed   either  of  quadrant,  circular,  or  elliptical  form,  and   the 

conical  head  provided  with  curved  cutters." 

62.  For  an  Improvement  in  Seed  Planters,-    Henry  Wyant,  Knox  County,  Indiana. 
Claim.— ''The    employment  of  the    seed    cup.  or   ring,  and   sjiring,  attached  to   and 

moving  with  the  slide,  in  combination  with  the  inclined  plane  of  the  beam  and  brush." 

63.  For  an  Improvement  in  Machines  for  Sticking  Pins,-    Charles  Atwood,  dec'd.,  late 

of  the  City  of  New  York,  per  his  Administrators. 
Clai?u.—  "  1st,  The  twisted  inclined  conductors,  as  a  means  of  changing  the  position 
of  the  pin.  2d,  The  falling  railway.  3d,  'l"he  separating,  measuring,  and  spacing  bolts, 
or  instruments,  terminating  in  a  double  inciiticd  plane.  4th,  The  retarding  spring,  for 
holding  the  pins  in  check  upon  the  rails,  while  being  acted  upon  by  the  dividing  instru- 
ments." .5th,  The  chuck  for  holding,  guiding,  and  moving  the  paper.  6th,  The  elevator 
or  plate  for  raising,  holding,  and  delivering  the  paper.  7th,  Tlie  connexion  of  the  guid- 
ing grooves  with  the  follower,  or  driver,  in  combination  with  the  falling  railway,  and  the 
retarding  spring,  and  also  of  the  guiding  grooves  and  railway,  in  combination  with  the 
dividing,  separating,  and  spacing  instruments  used,  in  combination  with  the  inclined 
conducting  channel." 

64.  For   an    Improvement  in    Cigars.-    Wm.   P.  Surgey,  Hackney,  Great   Britain,  As- 

signor  to  Charles  H.  Stanley,  City  of  New    York;  patented  in  England,  Septem- 
ber 2.5,  18.54. 
Claim. — "  Cigars,  cheroots,  and  cigarettes,  as  a  new  and   useful   article  of  manufac- 
ture." 

65.  For  an  Improvement  in  Machines  for  Husking  Corn.-  John  Taggart  and  Leonard 

A.  Grover,  Roxbury,  Assignors  to  selves  and  E.  W.  Banker,  Boston,  Mass. 
Claim. "  The  combination  of  the  endless  receiving  and   discharging  carrier,  the  ro- 
tary cutter  or  saw,  the  inclined  grated  spout,  and  the  toothed  drum." 

66.  For  an  Improvement  in  the  Cylinder  and  Piston  of  Hydraulic  and  Steam  Engines,- 

John  Underwood,  Lowell,  Massachusetts. 
Claim. — "The  cylinder  and  piston." 

67.  For  an  Improvement  in  Churns,-    Wm.  A.  Vetrecs,  Winchester,  Missouri. 
Claim. — "  The  air  tube,  with  its  double  acting  valve." 

68.  For  an    Improvement   in  Machines  for  Husking    Corn;   Robert  Bryson,  Schenec- 

tady, New  York. 
Claim. "  The  combination  of  the  two  endless  aprons,  corrugated  rollers,  and  guard." 

69.  For  an  Improved  Machine  for  Stamping  Leather,  combined  with  a  Rolling  Ma- 

chine;  Frederick  Berry,  Harrisburg,  Pennsylvania. 

Claim. "The  roller,  which  brings  the  stamp  lever  into  action  with  the  studs,  when 

it  falls  off  the  leather  on  to  the  table,  as  the  leather  passes  through  the  rolling  machine." 

70.  For  an  Improvement  in  Feed-water  Pumps  for  Steam  Boilers;  Erastus  W.  Ells- 
worth, East  Windsor  Hill,  Connecticut. 

Claim. "  The   method  of  making  a  steam    pump  when   applied  to  maintaining  the 

level  of  water  in  steam  boilers,  or  of  other  liquids  in  similar  vessels,  regulate  its  own 
speed  by  causing  the  liquid,  when  at  or  above  the  proper  level,  to  apply  resistance  to 
the  motion  of  the  engine  of  the  pump  ;  that  resistance  being  caused  by  the  circulation 
of  said  liquid  b;ick  and  forth,  through  a  narrow  passage  communicating  between  the 
above  menlioncd  boiler  or  vessel,  and  a  variable  cavity  operated  by  said  engine — said 
variable  cavity  being  constituted  by  a  piston  and  plunger  working  in  a  cylinder,  or  in 
any  similar  manner,  whereby  subsiantially  the  same  result  is  accomplished." 

71.  For  a  Machine  for  Paging  Books,  ^c;   R.  L.  Hawes,  Worcester,  Massachusetts. 

Claim. "The  general  construction  and  arrangement  of  the  machine,  that  is  to  say, 

pivoting  the  lever,  which  carries  the  numbering  wheels  to  the  frame  work,  and  operating 
the    wheels   by  means  ol  the  dog,  the   arm,  and   pin.     Also,  in  combinaliofi    with   th« 
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method  of  giving  the  impression  by  means  of  the  revolving  ribbon,  I  claim,  giving  to 
each  type  an  independent  bed  or  platen,  and  supporting  the  platen  upon  springs." 

72.  For  an  Improved  Mode  of  Incorporating:  Bituminous  Lir/iiids  with  Wet  Earths  for 

Cement;   Willis  H.  Johnson,  Springfield,  Illinois. 
Claim. — "  The  combination  of  bituminous  liquid  and  aqueous  cements  or  mortars." 

73.  For  an  Improvement  in  Seeding  Machines,-  James  M.  Kern,  Morgantown,  Va. 

Claim. — "The  combining  with  a  seed  box  provided  with  a  double  set  of  passages,  a 
hinged  centre  board,  for  the  purpose  of  sowing  both  small  or  coarse  grain,  separately, 
or  both  at  the  same  time,  or  grain  and  fertilizers." 

74.  For  an  Improvement  in  Churns,-  Goodrich  Lightfoot,  Elgin,  Illinois. 

Claim. — "  The  adjustable  floats  or  buckets  attached  to  the  annular  plate,  which  is 
secured  to  the  shaft." 

75  For  Ca7idle  Dipping  Machines,-  C.  A.  McPhetridge,  St.  Louis,  Mo. 

Claim. — "  Dipping  candles  on  a  continuous  wick,  from  spools,  by  pressing  it  through 
heated  bees-wax  in  vat  through  gauge  plate,  and  then  alternatley  through  heated  tallow 
and  cold  water,  and  through  steam  gauge  box,  and  then  separating  them  by  means  of 
the  cutters.     Also,  the  steam  chambers  or  floats." 

76.  For  an  Improvement  in  Seed  Planters,-  Edwin  Moore,  Avon,  New  York. 
Claim. — "  The  hollow  arms  provided  with  flaps  and  beaks,  or  shares,  at  their  ends — 

the  arms  being  attached  to  a  hub,  provided  with  passages  and  cogs,  and  the  perforated 
disk,  and  cut-olT  plate  underneath  the  hopper." 

77.  For  an  Improvement  in  Connecting  Tubes,-  Joseph  Nason,  City  of  New  York. 
Claim. — "  The  mode  of  joining  the  straight  parallel  tubes  to  the  cross  tubes,  by  means 

of  screws  and  plain  cylindrical  joints  upon  the  tubes,  and  screws  upon  both  ends  of  the 
tubes — whereby  the  tubes  are  made  to  hold  the  cross  tubes  firmly  in  position,  and  the 
cylindrical  ends  of  the  tubes  are  left  free  to  adjust  themselves  in  their  openings  during 
the  process  of  entering  and  screwing  up  the  tubes,  and  afterwards  when  expanding  un- 
equally." 

78.  For  an  Improvement  in  Making   Cast  Steel;  John  Neville,  City  of  New  York, 

Assignor  (through  self  and  Lemuel  Curtis,  of  New  York  aforesaid,^  to  the  Damas- 
cus Steel  Manufacturing  Company,  Croton,  New  York. 
Claim. — "The  process  for  converting  wrought  iron  into  cast  steel,  consisting  essen- 
tially in  the  use  of  the  various  compounds  of  cyanogen  and  of  sal-ammoniac,  either  sepa- 
rately or  in  combination  with  each  other,  or  with  other  ingredients,  when  mixed  and 
fused  with  the  wrought  iron  which  is  to  be  thus  converted." 

79.  For  an  Improved  Mode  of  Making  Gutta  Percha  Cord;  James  Reynolds,  City  of 

New  York. 
Claim. — "  The  process  of  finishing  gutta  percha  cord  by  means  of  dies  and  grooved 
rollers,  arranged  and  operating  together,  and  on  the  cord — the  said  dies  being  of  larger 
diameter  than  the  grooves  in  the  rollers,  and  serving  to  close  up  flaws,  draw  and  com- 
press the  cord,  and  equalize  its  size,  while  the  smaller  grooves  in  the  rollers  serve  to 
slightly  compress  and  give  a  smooth  finish  to  the  cord,  and  establish  or  sustain  the  feed 
of  the  cord  without  risk  of  bruising  by  attrition,  through  a  windlass  action,  and  by 
which  combined  action  of  the  dies  and  rollers,  the  cord  is  stretched  to  its  '  fixed  point' 
between  the  dies  and  rollers." 

80.  For  an   Improvement   in  Prairie  Ploughs;    Marshall  Turlcy,  Galesburg,  Illinois. 
Claim. — "The    arrangement  of  the  standard   mould-board   and  side  cutter,  with  re- 
gard to  each  other,  and  to  the  other  parts  of  the  plough,  so  that  they  will  operate." 

81.  For  an  Improved  Trap  for   Catching  Fish,  ^c;    Levi   Van   Hoesen,  Westville, 

Connecticut. 
Claim. — "  Forming  the  plates  of  the  jaws  and  the  stem  or  head  piece,  with  portions 
of  hollow  spheres,  for  the  purpose  of  protecting  the  bail  when  the  jaws  are  sprung." 

82.  For  an  Improvement  in  Ploughs;  George  Watt,  Richmond,  Virginia. 

Claim. — "  The  curved  standard,  when  its  front  or  concave   side   is  rounded   off,  in 


94  Ame.rican  Patents. 

combination  with  the  unJuIating  lines,  extending  from  the  point  of  the  plough  to  the 
tail  of  the  mould  hoard,  and  when  formed  by  the  intersection  of  the  two  curvilinear  sur- 
faces of  the  mould  board  and  the  standard." 

83.  For  an  Improvement  in  Seeding  Machines;  Moses  D.  Wells,  Morgantown,  Va. 
Claim. — "The  combination  of  the  case  with  the  swinging  protruding  agitators  thereof, 

and  the  reciprocating  bar  contained  within  the  case,  and  actuating  the  vibrating  agi- 
tators." 

84.  For  an  Improved  Method  of  Charging  the  Receiver  of  a  Locomotive  with  Compress- 

ed Air  from  Fixed  Stations,-   Samuel  Carson,  Assignor  to  the  American  Railway 

Manufacturing  Ci)mpany,  City  of  New  York. 
Claim. — "The  method  of  charging  the  receiver  of  a  locomotive  with  compressed  air, 
or  other  permanently  elastic  gas,  from  fixed  stations,  whilst  the  locomotive  is  in  motion, 
and  passing  the  station  by  means  of  the  self-adapting  apparatus." 

85.  For  an  Improvement  in  Printing  Presses;  Charles  G.  Saigent,  Lowell,  and  Abram 

Keach,  Boston,  Assignors  to  Abram  Keach  and  Caleb  M.  Marvel,  Lowell,  Mass. 
Claim. — "  1st,  The  method  of  operating  the  bed  by  means  of  the  pins  and  the 
forked  lever,  when  the  motion  of  the  latter  is  controlled  by  the  spring  lever.  2d,  The 
wheels,  constructed  and  operating  in  combination  with  the  toes,  whereby  the  nipper 
chain  is  fed  simultaneously,  and  at  the  required  moment  receives  a  slight  motion  forward, 
for  the  purpose  of  opening  one  set,  and  closing  another  set  of  the  nippers.  3d,  The 
method  of  hanging  and  arranging  the  nipper  chain  and  the  platen  upon  the  wheels  and 
ways,  whereby  the  platen  may  be  moved  out  of  the  way,  when  it  becomes  necessary 
to  change  the  form." 
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86.  For  an  Improvement  in  Adjustable  Cant  Hook  for  Moving  Logs,  ^c;   Mark  All- 

cutt,  Hancock,  New  Hampshire. 
Claim. — "  The   arrangement  and   combination  of  the   lever,  with  its  pawl  and   slot, 
and  the  hook  with  its  ratch  notches." 

87.  For  an  Improved  Machine  for  Grinding  Saws;  Emanuel  Andrews,  Elmira,  N.  Y. 
Claim. — "  1st,  The  manner  for  decreasing  the  transverse  motion  of  the  stone  when 

I  wish  to  grind  the  most,  as  at  the  outer  edge  of  the  saw,  and  increasing  the  same  when 
I  wish  to  grind  less,  as  at  the  centre  of  the  saw.  2d,  The  manner  for  the  adjustment 
of  the  stone,  for  the  purpose  of  using  a  portion  of  the  grinding  surface  of  the  same  at 
pleasure,  or  all  the  grinding  surface  if  desired.  I  also  claim,  grinding  saws  to  a  taper, 
by  means  of  the  adjustable  face  plates,  in  combination  with  the  pivot  boxes,  and  sliding 
and  yielding  guides." 

88.  For  an  Improved  Case  for  Padlock;  Solomon  Andrews,  Perth  Amboy,  N.  J. 
Claim. — "  The   making  of  the  body  or  case  of  a  padlock,  of  one   piece  of  wrought 

metal." 

89.  For  an   Improved  Method  of  Planing  and   Tapering    Wooden  Hoops;   Clark  H. 

Brown,  Forest  Port,  New  York. 
Claim. — "  The  combination  of  the  saw  and  the  adjustable  or  sliding  planer,  operated 
or  adjusted  by  the  movement  of  the  carnage,  through  the  medium  of  the  lever,  and  the 
pendent,  and  arm,  on  the  carriage." 

90.  For  an  Improvement  in  Bake  Pans;  Wm.  Beach,  Philadelphia,  Penna. 

Claim. — "The  construction  of  metallic  bake  pans,  with  rounded  corners,  formed  by 
notching,  cutting,  lapping,  and  riveting." 

91.  For  an  Improvement  in  Valve  Motions  for  Steam  Engines;  John  Butler,  Dunmore, 

Pennsylvania. 
Claim. — "  The  arrangement  of  the  two  rock  shafts,  with  their  rockers  operating  upon 
a  yoke,  or  its  equivalent,  attached  to  the   valve  stem,  and  rock  shafts  deriving  motion 
from  separate  eccentrics." 

92.  For  an  Improved  Spring  Boll;    Wm.  E.  Copeland,  Fall  River,  Massachusetts. 
Claim. — "  My  improved  arrangement  of  the  stop  lever  with  respect  to  the  bolt,  and 
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so  as  fo  operate  therein,  and  into  and  out  of  the  bolt  case.  Also,  combining  with  the 
main  spiral  spring,  the  secondary  and  separate  spiral  spring  (or  its  equivalent),  when  the 
bolt  is  applied  to  its  case,  and  the  springs  are  arranged  within  a  trapezoidal  recess,  or 
chamber  of  the  bolt." 

93.  For  an  Improvement  in  Pumps,-   Jabez  Coney,  Boston,  Massachusetts. 

Claim. — "  1st,  Producing  the  reciprocating  movement  of  the  pump  pistons,  by  the 
oblique  disks,  steel  balls,  and  adjustable  steel  sockets.  2d,  Constructing  and  arranging 
the  duplicate  cylinders,  with  their  double  acting  pistons,  in  any  odd  number,  five  being 
the  best,  around  the  driving  shaft,  with  its  oblique  disk,  so  as  to  be  operated  thereby  from 
the  centre.  3d,  Enclosing  the  working  parts  in  an  oil  cylinder,  to  keep  then»  lubricated 
and  free  from  dirt." 

94.  For  an  Improvement  in  Railroad  Car   Coupling;    Charles   Flanders,  Charlestown, 
Massachusetts. 

Claim. — "  (Combining  and  arranging  the  lifter  and  the  spring,  with  the  pin,  the  draw 
bar,  and  the  elevating  lever,  so  as  to  operate  therewith." 

9.'^..  For  an   Improvement  in  Skate  Runners,-  John  E.  Forbes,  Hoboken,  N.  J. 
Claim. — "  Forming  the  iron  or  runner  of  two  parts  or  plates." 

96.  For  an  Improved   Filtering   Faucet;  George  H.  Fox,  Boston,  and  Henry  J.  Siller, 

East  Cambridge,  Massachusetts. 
Claim. — "  Causing  a  portion   of  the   water,  which   has   passed   through   the  filter,  to 
return  in  the  opposite  direction   whenever  the  cock  is  closed,  after  using  it  for  the  pur- 
pose of  cleansing  the  filler." 

97.  For  an  Improvement  in  Lifting  Jack;   Harvey  Gray,  Bristol,  Connecticut. 
Claim. — "The   employment  of  the  screw,  yoke,  roller,  pawls,  ratchets,  in  combina- 
tion." 

98.  For  an   Improvement   in  Sewing  Machines;  James  E.  A.  Gibbs,  Mill  Point,  Va. 

Claim. — "  1st,  Feeding  up  the  thread  to  the  needle  by  connecting  the  needle  thread 
with  the  cloth  feed  motion,  or  by  giving  the  needle  thread  an  independent  feed  motion, 
so  that  there  shall  be  sutticient  thread,  and  no  more,  at  each  stitch  fed  in  to  the  needle, 
to  form  the  stitch — thereby  causing  the  needle  to  draw  the  shuttle  thread  into  the  cloth, 
and  never  above  it,  for  the  purpose  of  ensuring  the  meeting  of  the  loops  or  locks,  within 
the  body  of  the  cloth.  2d,  Fastening  the  cloth  upon  a  slotted  table  moving  with  a  rec- 
tilinear motion  by  means  of  a  slotted  curved  spring — the  slots  in  both  spring  and  table 
corresponding  with  each  other,  and  holding  the  cloth  on  both  sides  of  the  seam." 

99.  For  an  Improved  Portable  Water  Mill;  John  Heller,  East  Lampeter,  Penna. 
Claim. — "The  portable  quadruple  water  power." 

100.  For  an  Improved  Portable  Field  Fence,-  James  G.  Hunt,  Reading,  Ohio. 
Claim. — "The  compound  triangular  brace,  in  combination  with  the  projection  of  one 

or  more  rails  in  whole  part  of  one  section  or  panel,  beyond  the  slats  or  battens  and 
between  the  slats  or  battens  of  the  adjoining  panel." 

101.  For  an  Improvement  in  Sewing  Machines;   Lewis  Jennings,  City  of  N.  York. 

Claim. — "  1st,  The  formation  of  the  seam  from  a  single  thread,  by  passing  each  loop 
after  it  has  passed  through  the  cloth  or  material  to  be  sewed,  through  its  immediate  suc- 
cessor, and  round  the  second  one  which  succeeds  it,  by  means  of  a  needle  and  a  thumb 
and  a -thumb  and  finger.'  3d,  The  combination  of  the  arm,  to  which  the  thumb  and 
finger  are  attached,  the  pivot,  the  slotted  arm,  the  fixed  pin,  and  the  lever." 

102.  For  an  Improvement  in  Ships'  Windlass;    Peter  H.  Jackson,  City  of  N.  York. 

Claim. — "The  double-acting  pawl,  crank  arm,  and  counter  weight,  applied  to  the 
heaver  or  heavers  of  the  windlass." 

103.  For   an   Improvement  in  Machinery  for   Grinding   Paper  Pulp;  Joseph  Kings- 
land,  Jr.,  Franklin,  New  Jersey. 

Claim. — "  The  combination  of  the  revolving  grinding  disk,  having  play  in  the  direc- 
tion of  its  axis,  with  the  fixed  grinding  disks  on  either  side  of  it,  whereby  the  revolving 
disk  i«  free  to  adjust  itself,  at  such   varying   relative   distances  from  the  fixed  disks  at; 
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may  be  required  to  prevent  the  grinder  from  clogging,  and  to  adapt  it  to  working  pro- 
perly upon  different  qualities  of  fibre,  and  under  different  rates  of  feeding.  Also,  the 
arrangement  of  the  feeding  and  discharging  orifices  of  the  grinder  and  its  grinding  sur- 
faces, so  that  the  motion  of  the  revolving  disk  will  facilitate  the  entrance  of  the  fibre 
into  the  grinder,  tend  to  retard  its  discharge  therefrom  until  properly  reduced,  and  to 
keep  it,  while  in  at  those  places,  where  the  grinding  action  is  most  energetic." 

104.  For  an  Improvement  in  Machines  for  Paring  Apples;   Horatio  Keyes,  Leomin- 
ster, Massachusetts. 

Claim. — "  Giving  the  knife  a  circular  movement  entirely  around  the  fork  and  apple 
thereon,  by  means  of  the  wheel,  with  the  arm  and  knife  head  attached,  and  the  cam." 

105.  For  an   Improved  Boring  Machine;  Samuel  Klahr,  Reamstown,  Penna. 

Claim. — "The  arrangement  and  combination  of  the  shaft,  endless  screw,  pinion, and 
pulleys,  as  co-operating  on  an  endless  chain  and  railway  carriage,  for  the  purpose  of 
boring  pump  stocks.  Also,  the  shape  and  construction  of  the  pinion  and  pulleys,  with 
pins  solid  on  one  shaft.  Also,  the  combination  and  arrangement  of  the  drum,  with  the 
devices  for  operating  both  of  the  carriages  for  boring  posts  and  pump  stocks." 

106.  For  an  Improvement  in  Photographic  Baths;  William  and   William  H.  Lewis, 
City  of  New  York. 

Claim. — "  Retaining  the  nitrate  of  silver  bath  in  the  desired  inclined  position,  by  the 
combined  operation  of  the  leg  and  button.  Also,  the  solid  glass  pot,  when  formed  with 
the  curved  sides  and  bottom,  for  the  purpose  of  protecting  the  plate  from  injury,  by  con- 
tact with  the  bath  or  any  sediment." 

107.  For  an  Improvevient  in  Railroad  Gate  for  Cattle   Guard;  Joseph  T.  Mclntyre, 
Middletown,  Delaware. 

Claim. — "  The  arrangement  of  the  tilting  platforms,  and  the  tilting  cattle  guards, 
with  each  other,  and  in  connexion  with  the  rails  of  railroads  at  the  crossings  of  com- 
mon roads,  in  such  a  manner,  that  the  attempt  to  pass  to  the  right  or  to  the  left  from 
said  crossings,  on  to  the  track  or  space  between  the  enclosing  fences,  will,  by  the  weight 
of  the  animals  making  the  attempt,  instantly  raise  a  barrier  before  them,  across  the  en- 
tire width  of  said  railway  space." 

108.  For  an  Improvement  in  Harvesting  Machines;  Robert  J.  Morrison,  Richmond, 
Virginia. 

Claim. — "  Hinging  the  guard  or  shield  by  one  of  its  ends  to  the  frame,  and  sup- 
porting the  other  end  thereof  on  the  tongue,  so  that  it  may  run  or  move  on  said  tongue 
when  the  machine  rises  or  falls,  to  accommodate  itself  to  the  inequalities  of  the  ground, 
or  for  passing  over  water  courses." 

109.  For  an //?J/)roz)ec/  Press  for  Printing  Hat    Linings;   William   Moultrie,  City  of 
New  York. 

Claim. — "  The  application  and  employment  of  the  printing  cylinder,  or  its  equiva- 
lent, in  combination  with  the  feed  and  impression  rollers,  the  fountain,  the  endless  tapes, 
the  drying  vessel,  and  the  revolving  brush." 

110.  For  Improved  Chimney  Cowls;  Patrick  Mihan,  Boston,  Mass. 

Claim. — "  My  arrangement  of  hollow  frustra  with  respect  to  each  other,  a  smoke 
flue,  and  an  inverted  cone  deflector,  placed  at  and  in  the  upper  end  of  said  smoke  flue. 
Also,  arranging  on  the  flat  top  surface  of  the  deflector,  an  enclosing  deflecting  guard, 
and  a  discharge  spout,  the  same  being  disposed  so  as  not  only  to  gather  the  water  which 
may  fall  on  the  top  of  the  cone,  and  discharge  it  in  one  stream  upon  the  inner  surface 
of  the  upper  external  frustum,  but  so  that  the  guard  may  serve  to  deflect  a  current  of 
air  which  may  strike  on  the  top  of  the  cone.  Also,  providing  the  cap  plate,  when  it  is 
directly  over  the  conical  deflector,  with  an  opening,  while  the  remainder  of  the  cap  plate 
may  extend  over  the  opening,  between  the  cone  and  the  outer  cone — the  same  being  to 
allow  air  to  pass  through  the  cap  plate,  and  impinge  on  the  top  surface  of  the  cone." 

111.  For  an  Improved  Mowing  and  Heaping  Machine;  Jeremiah  W.  MuUcy,  Amster- 
dam, New  York. 

Claim. — "  Connecting  the  frame  of  the  platform  with  the  frame  carrying  the  driver's 
and  raker's  seat,  in  the  manner,  namely  : — securing  the  relative  position  of  the  two 
frames,  by  means  of  the  brace  in  the  rear,  and  the  laterally  inclined  draw-shoe  in  front. 
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Also,  the  rod  and  the  rails  connected,  in  combination  with  the  pole,  the  rocking  ^hait, 
and  the  lever." 

112.  Tot  an  Improvement  in  Machinery  fur  Weaving  Shade  Cord;  Thomas  Xrlson, 
Troy,  JNew  York. 
Claim. — "The  arrangement  of  the  inclined  planes  around  a  circle,  and  divided  from 
each  other  by  the  chasm  or  pathway — the  same  being  intended  as  the  course  or  track 
of  the  spool  cars.  Also,  the  arrangement  of  the  spool  cars,  iu  combination  with  the 
eccentrics  which  operate  the  cars  in  the  rear  of  the  inclined  planes  by  means  of  pins, 
or  equivalent  apparatus,  passing  from  the  cars  through  slots  in  the  planes.  Also,  the 
arrangement  of  carriers  or  shuttles,  attached  to  the  eccentrics,  passing  through  the  chMsm 
between  the  upper  and  lower  planes,  and  traversing  circularly,  and  delivering  the  woof 
or  filling  between  tlie  threads  of  the  warp,  as  they  change  their  relative  positions  by  tlie 
alternate  elevations  and  depressions  of  the  spool  cars." 

11.3.  For  an  Improvement  in  Grinding  Mill,-   Thomas  B.  Stout,  Keyport,  N.  J. 

Claim. — "The  arrangement  and  combination  of  the  feeding  cavities,  feeding  aper- 
tures, and  the  form  of  dress  given  to  the  grinding  surfaces." 

114.  For  an  Improved  Machine  for  Making  Metallic  Slats  fur  Blinds;   Jolm  S.  Samson 
and  Wm.  P.  Farrand,  Philadelphia,  Pennsylvania. 
Claim. — "  The  combination  of  bed,  beam,  and  shear,  with  the  spring  stop." 

11.5.  For  an   Improvement  in  Reaping  and  Mowing    Machines;    Daniel  C.  .Smith, 
Tecumseh,  Michigan. 
Claim. — "The  combination  of  rock  shaft,  with  hollow  rock  shaft,  when  the  same  are 
connected  for  joint  operation  in  moving  two  sickles  at  once,  by  means  of  mechanism, 
arranged  and  operated  in  relation  to  each  other  from  the  main  wheel." 

116.  For  an  Improved  Machine  for  Wiring  Blind  Rods;  Thaddcus  F.  St.  John,  Le 
Roy,  New  York. 

Claim. — "  1st,  The  device  formed  of  the  reciprocating  bars,  ])rovided  with  the  lever, 
having  a  hook  at  its  lower  end,  the  bars  attached  to  the  uprights — the  lever  being  ope- 
rated— by  which  device  the  staples  are  properly  formed,  and  when  formed,  driven  or 
forced  into  the  rods  or  slots.  2d,  The  combination  of  the  reciprocating  bars  and  lever, 
arm,  or  lever,  with  the  cutter  attached,  and  the  cam — the  whole  being  arranged  and 
operating  conjointly." 

117.  For  an  Improved  Finger  Bar  fur  Harvesting  Machines;  William  H.  .Seymour, 
Brockport,  JN'cw  York. 

Claim. — "  1st,  Casting  the  finger  bar,  composed  of  an  upper  and  an  under  plate, 
united  by  the  guard  fingers,  ail  in  one  piece.  2d,  The  openings  in  the  back  of  the  hol- 
low finger  bar,  in  combination  with  the  inclined  ribs.     3d,  Ribs  or  partitions." 

118.  For  an  Improved  Mode  of  Securing  Springs  in  Upholstery;  Wendell  Wright, 
City  of  New  York. 

Claim. — "  Securing  the  spring  to  its  seats  by  having  annular  grooves  made  in  the 
seats,  one  in  each,  and  having  the  greater  portion  of  the  coils  at  the  ends  of  the  springs 
made  or  bent  in  horizontal  form,  and  somewhat  larger  in  diameter  than  the  grooves,  so 
that  they  will  have  a  requisite  bearing  on  the  seats,  and  be  retained  by  their  elasticity 
within  the  grooves." 

119.  For  an  Improvement  in  Apparatus  for  Coal  Oil;  Ricliard  Shroder,  Darlington 
Assignor  to  John  S.  Russell,  Pittsburgh,  and  Richard  Shroder  and  Alexander  An- 
derson, Beaver  County,  Pennsylvania. 

Claim. — "Constructing  the  retort  or  generator,  with  openings  at  diflerent  hrights, 
for  the  purpose  of  obtaining  oil  of  ditferent  qualities." 

120.  For  an  Improved  Machine  for  Cutting  and  Folding  Paper;  Charles  Moore.  Hart- 
ford, Conn.,  Assignor  to  Wm.  G.  Sheldon,  City  of  N.  Y.,  and  Lorenzo  B.  Chand- 
ler and  Charles  Moore,  Hartford,  Connecticut. 

Claim. — "  1st,  The  use  of  a  frisket,  with  a  blade  or  cutter  attached  thereto,  in  com- 
bination with  a  stationary  cutter  or  blade,  for  the  purpose  of  cutting  a  sheet  of  paper 
in  two  parts,  by  one  and  the  same  operation.  2d,  The  crimping  blades.  3d,  In  com- 
bination with  the  crimping  blades,  the  use  of  folders  either  with  or  without  the  auxiliary 

Vol.  XXXni.— Thihd  Series.— No.  2 Febucaey,  1857.  » 


98  American  Patents. 

frisket.  4th,  The  use  of  auxiliary  friskets,  when  operated  by  projecting  pins,  or  by  any 
other  competent  mechanism,  in  conjunction  with  the  folder,  to  carry  over  such  parts  of 
the  sheet  to  be  folded  as  will  not,  when  operated  upon  by  the  folding  blade,  sustain  and 
carry  over  their  own  weight.  5th,  The  combined  contrivance  of  the  take-off,  and  the 
crimping  blade  of  the  last  fold,  or  the  combination  of  the  take-off  with  any  other  blade 
designed  to  co-operate  therewith,  for  the  purpose  of  clasping  the  folded  sheet,  or  sheets, 
and  of  carrying  them  off,  and  of  discharging  them/rom  the  machine.  6th,  The  ar- 
rangement of  the  spring  and  pawl,  or  their  equivalents,  operating  the  take-off.  7th, 
The  use  of  sliding  or  movable  beds,  with  hanging  sides,  as  a  means  of  arranging  the 
cutting,  crimping,  and  folding  mechanism,  and  all  the  cams,  levers,  springs,  racks,  &c., 
which  operate  the  same,  so  that  the  machine  may  be  expanded  or  contracted  without 
disarranging  the  parts  on  which  the  proper  motions  depend.  8th,  The  punching  points 
or  pins,  in  connexion  with  the  corresponding  holes  of  the  crimping  blade." 

121.  For  an  Improvement  in    Wind  Mills;  Solomon  W.  Ruggles,  Assignor  to  Silas 
Ruggles,  Fitchburg,  Massachusetts. 

Claim. — "  The  disk  and  buckets,  in  combination  with  the  wire  or  rod  connected  with 
the  vane." 

122.  For  an  Improvement  in  Reaping  and  Mowing  Machines,-  Thomas  D.  Burrall, 
Geneva,  New  York. 

Claim.—"  Placing  the  front  edge  of  the  cutter  bar  on  the  line,  or  nearly  so,  of  the 
front  edge  of  the  finger  board,  when  said  finger  board  is  formed  with  the  raised  front 
edge  or  lip,  leaving  free  space  below  and  behind  the  cutter  bar,  for  any  extraneous  sub- 
stances to  escape  from  beneath  said  cutter  bar,  and  pass  freely  away  to  the  rear,  with 
the  grass  or  grain." 

123.  For  an  Improved  Apparatus  for  Drying   Grain  in  the  Mass,-   John  C.  Pedrick, 
Washington,  D.  C. 

Claim. — "  The  double  convex  lenticular  vessel  or  perforated  exhaust  chamber,  or  its 
equivalent,  for  drying  grain  in  bulk,  in  granaries  or  in  vessels." 
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124.  For  an  Improvement  in  Ploughs,-  Jonathan  Adams,  Eatonton,  Georgia. 
Claim.—"  The  peculiar  manner  of  holding  the  slotted  mould-board,  share,  or  hoe,  to 

the  stock,  viz  :  by  means  of  the  curved  brace,  with  its  shank  and  shoulders  extending 
from  the  beam,  and  against  and  through  the  hoe  and  stock." 

125.  For  an  Improvement  in  Cider  Mills,-  Harry  Abbott,  Huron,  New  York. 
Claim. "The  arrangement  of  the  small  pressing  rollers  in  the  arc  of  a  circle,  upon 

vibratory  arms,  to  which  the  pressing  power  is  applied." 

126.  For  an  Improvement  in  Steam  Boilers,-  John  Armstrong,  New  Orleans,  La. 
Claim. "The  series  of  cylinders  placed  vertically  in  rows,  with  a  series  of  horizon- 
tal flues  passing  through  each  row,  and  lying  in  the  vertical  plane,  cutting  the  centre 
of  each  cylinder — the  space  between  each  row  of  vertical  cylinders  being  closed  at  the 
top  by  a  horizontal  flue  boiler,  all  the  vertical  cylinders  being  connected  together  at  the 
top  and  the  bottom,  and  the  furnace  being  located  in  one  end  of  the  space  between  the 
rows  of  vertical  cylinders." 

127.  For  an  Improvement  in  Printing  Presses.-  G.  H.  Babcock,  Westerly,  R.  I. 
Claim. "  1st,  Attaching  the  bed  and  the  platen  together  by  means  of  the  joint,  when 

each  is  made  to  oscillate  from  a  fixed  centre.  2d,  Giving  an  impression  by  means  of 
the  joint  oscillation  of  the  bed  and  platen.  3d,  Operating  the  frisket  by  means  of  the 
weight,  in  combination  with  the  motion  of  the  platen." 

128.  For  an  Improved  Mode  of  Securing  Braces  in  the  Snntk  of  a  Grain   Cradle,- 
Wm.  W.  Ryan,  Schaghticokc,  New  York. 

Claim. — "  The  application  of  a  wedge-formed  bolt  or  pin." 

129.  For  an  Improved  Portable  Field  Fence;   Wm.  B.  Burnett,  Lyons,  New  York. 
Claim. "  Constructing  the  panels  of  a  portable  fence  with  alternately  abutting  rails, 

in  combination  with  the  binding  clamp." 
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l;^0.  For  an  Improvement  in  Macldnery  for  Folding  Paper,-  Chauncey  0.  Crosby,  New 
Haven,  Connecticut. 

Claim. — "  1st,  The  combination  of  the  blades  with  the  griping  bars.  2d,  The  blades, 
in  combination  with  the  fingers.  3d,  The  cutting  away  a  portion  of  the  face  of  one  of 
each  pair  of  griping  bars,  and  also  of  the  edge  of  each  of  the  blades, so  that  I  may 
gripe  the  paper  without  binding  the  blades." 

131.  For  an  Improvement  in  Rotary  Egg  Beaters ;   Ralph  Collier,  Assignor  to  Alfred 
H.  Reip  and  Ralph  Collier,  Baltimore,  Maryland. 

Claim. — "  Vertically  revolving  stirring  blades,  made  of  metallic  wire." 

132.  For  an  Improvement  in  Stoves  and  Furnaces,-   Theodore  Cook,  Springfield,  Mass. 

Claim. — "  The  fire  chamber  or  pot,  chamber,  and  cases,  provided  with  the  necessary 
pipes." 

133.  For  an  Improvement  in  Machines  for  Cutting  India  Rubber  Thread,-  Henry  Da- 
venport, City  of  iVew  York. 

Claim. — "  The  combination  of  the  cylinders  or  drums,  over  which  the  endless  belt  of 
India  rubber  from  which  the  thread  is  to  be  cut  is  stretched,  with  the  revolving  circular 
cutters  attached  to  the  table." 

134.  For  an  Improved  Hand  Printing  Press;   Piatt  Evans,  Jr.,  Cincinnati,  Ohio. 

Claim. — "  So  connecting  the  platen  with  the  follower,  that  the  upward  motions  of  the 
follower  shall  remove  the  platen  from  the  ink  pad,  and  bring  it  back  again,  and  during 
every  alternate  downward  motion  of  the  follower,  the  platen  shall  remain  over  the  ink 
pad,  and  under  the  type  follower.  Also,  the  mode  of  communicating  the  motions  of 
the  follower  to  the  platen — the  same  consisting  of  the  double  inclined  guide,  with  its 
stops  or  checks,  and  the  forked  toggle,  operated  by  a  spring,  and  having  bearings  in  the 
short  arm  of  the  lever." 

135.  For  an  Improvement  in  Looms,-  Andrew  L.  Fuller,  Clinton,  Massachusetts. 

Claim. — "Regulating  or  changing  the  feed  by  governing  the  action  of  the  lever,  b}' 
means  of  the  graduated  stop,  or  its  equivalent,  in  connexion  with  the  change  of  a  slide 
and  pattern.  2d,  The  guard,  for  lifting  the  fingers.  3d,  The  flexible  connexion  between 
the  stop  and  the  rod,  or  slide,  to  allow  motion  to  the  stop,  without  moving  the  slide." 

136.  For  an  Improved  Spring  Hinge,-  John  T.  Garlick,  City  of  New  York. 
Claim. — "  A  hinge,  or  series  of  hinges,  attached  to  a  double  leafed  spring." 

137.  For  an  Improved  Hoof  Expander,-    C.  B.  and  S.  Galentine  and  A.  J.  Russell, 
Nunda,  New  York. 

Claim- — "The  application  of  any  instrument  worked  by  a  thumb  screw,  or  other 
form  of  lever,  so  small  as  not  to  interfere  with  the  operation  of  nailing  the  shoe  to  the 
hoof  of  the  animal." 

138.  For  an  Improvement  in  Mowing   Machines.-  Andrew  M.  HaJl,  West  Falmouth, 
Maine. 

Claim. — "  Operating  the  pitman." 

139.  For  an  Improvement  in  Trimming   Card  Clothing,-   Edward  B.  Howe,  Lowell, 
Massachusetts. 

Claim. — "  The  arrangement  of  the  adjustable  guide  and  clamp,  with  its  adjustable 
tool  holder  operated  thereon,  and  the  guide  bar  for  guiding  the  card  clothing  by  the 
card  teeth  set  therein,  and  the  points  in  this  bar  to  hold  the  card  clothing  while  it  is 
being  trimmcd^oii  both  edges  at  the  same  time,  and  parallel  with  the  card  teeth  therein." 

140.  For  an  Improvement  in  Bedstead  Fastenings,-   Sandy  Harris,  Philadelphia,  Pa. 

Claim. — "The  combination  of  the  dove-tail  with  the  staple,  or  mortised  projection, 
termed  the  wedge  box,  and  its  key,  acting  upon  an  inclined  face." 

141.  For  an    Improvement  in  Ploughs,-   Jacob  Hcckendorn,  Elkfon,  Maryland. 

Claim. — "  The  twisted,  four  coultercd,  double-ended,  and  reversible,  self-sharpening 
point,  formed  of  one  piece  or  casting,  and  operating  as  point  and  coulter." 
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142.  For  an  Improvement  in  Paper  Pulp    Engine;  Joseph  Kingsland,  Jr.,  Franklin, 
New  Jersey. 

Claim. — "The  method  of  regulating  the  feeding  of  the  fibre  to  the  grinder,  by  vary- 
ing the  hydraulic  pressure  by  means  of  an  adjustable  discharging  nozzle." 

143.  For  an  Improvement  in  Hemp  Brakes;  Edward  W.  Lacy,  Oak  Park,  "V'a. 

Claim  — "  The  adjustable  weight  to  be  used  with,  or  governed  by  a  treadle  roller,  to 
resjulate  at  pleasure  the  niomentum  of  the  blow  upon  the  stalks." 

144.  For  an    Improved  Machine  for  Pointing   Shoe  Pegs;  Jesse   Ladd,  Holdcrness, 
Acw  Hampshire. 

Claim. — "The  employment  of  the  fluted  or  toothed  feed  roller,  in  combination  with 
the  vibrating  bed,  composed  of  the  fingers,  &c." 

145.  For  an  Improvement  in  Sewing  Machines;  Wm.  R.  Landfear,  Manchester,  Conn. 

Claim. — "  1st,  The  manner  of  regulating  the  length  of  stitch,  by  raising  and  lower- 
in;;  the  fulcrum — thereby  changing  the  relative  lengths  of  the  two  arms  of  the  lever. 
2d,  The  manner  of  combining  the  shuttle  guide  with  the  crank  and  fulcrum,  for  the 
jiurpose  of  giving  the  shuttle  a  downward  motion  when  the  stitch  is  tightened." 

I4fi.  For  an  Improved  Door  Fastener;  James  Lctort,  Wytheville,  Virginia. 

Claim. — "  The  employment  of  the  bent  lever  bolt,  when  in  combination  with  the 
blade,  or  other  additional  blades." 

147.  For  an  Improvemetit  in  Blacksmith's  Crane;   Wm.  Maher,  Slack,  Kentucky. 

Claim. — "The  horizontal  bar  hung  upon  the  screw,  and  used  in  connexion  with  the 
windlass."' 

143.  For  an  Improved  Device  for   Operating   Fluid  Metres  by  Hand;  Mm.  Mason, 

Warren,  Massachusetts. 

Claim, — "  The  two  concave  flanched  disks,  and  the  flexible  diaphragm,  and  provided 

with,    any  suitable   arrangement   of  passages,  and  with   a  faucet,  or   its   equivalent,  to 

changft  the  passages  to  admit  water  to  each  side  of  the  flexible  diaphragm  alternately." 

149.  Vox  an   Improvement  in  the    Manufacture   of  Hosiery;    William   H.   McNary, 
Brooklyn,  New  York. 

Claim. — "The  production  of  the  heels  and  toes  of  hosiery,  by  knitting  a  spherical 
piece  on  the  cylindrical  or  straight  portions  of  the  leg  or  foot,  by  the  mode  of  operation 
wliereby  tlio  same  number  of  stitches  is  always  left  remaining  on  the  needles,  and  the 
cylindrical  or  straight  portion  is  enabled  to  be  proceeded  with  again,  when  desired — 
thu.s  enabling  the  whole  leg  and  foot  to  be  produced  by  a  continuous  operation  of  the 
devices  or  machinery  employed." 

150.  For  an  Improved  Arrangement  of  Railroad  Platform  Scales;  Lea  Pusey,  Down- 
ingtown,  Penns3'lvania. 

Claim. — "  The  arrangement  of  the  platform  of  a  railroad  scale,  either  in  the  main 
or  subsidiary  track  of  a  railroad,  so  that  when  the  said  platform  is  not  in  use  ibr  weighing 
as  a  railroad  scale,  the  locomotive  and  train  may  pass  directly  over  the  same  without 
bearing  upon  the  said  platform  or  scale  ;  and  also,  so  that  the  cars  may  be  passed  on 
and  olf  the  said  scale  in  the  course  of  weighing  without  crossing  the  track,  and,  there- 
fore, without  using  a  '  frog,'  or  its  substitute — whereby  all  the  advantages,  heretofore  de- 
rived from  a  'siding'  constructed  for  preserving  the  scale  from  the  injurious  effects  of 
the  locomotives  and  trains  passing  rapidly  over  it,  are  equally  attained,  and  the  room  and 
t'xpense  required  for  the  construction  and  use  of  the  said  'siding  '  entirely  avoided." 

151.  For  an  Improvement  in  Hot  Air  Furnaces;  John  H.  H.  Perkins,  Utica,  N.  Y. 

Claim. — "The  mode  of  heating  air  for  warming  purposes,  by  passing  it  through  the 
liot  air  chamber,  in  close  sub-chambers  and  pipes  ;  the  main  chamber  being  filled  with 
air  and  steam  commingled,  and  heated  by  the  furnace  or  stove." 

152.  For  an  Improvement  in  Breech  Loading  Fire  Arms;  Hermann  Schrocdcr,  Louis 
Salewski  and  William  Schmidt,  Bloomington,  Illinois. 

Claim. — "The  cocking  of  the  hammer,  in  the  act  of  moving  the  barrel  forward  to 
charge  it,  by  a  combination  of  mechanical  parts." 
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153.  For  an  Improvement  in  Shirts.-  Seligman  H.  and  Joseph  Strouse,  <^rty  of  N.  Y. 
Claim. — "The  yoke  constructed  with  curved  springs,  in  combination  with  the  man- 
ner of  attaching  the  same  to  the  back  of  the  shirt,  with  the  gathers  in  the  centre." 

154.  Tot  ZiW  Improvement  in  Tinners  Shears,-  Levi  Skeels,  Ostrander,  Ohio. 

Claim. — "  1st.  The  rotary  and  sliding  clamp,  in  combination  with  the  straight  shear*. 
for  the  cutting  of  circular  forms.  2d,  The  arrangement  and  combination  of  the  hinged 
bench  with  the  fixed  bench  or  frame,  and  with  the  shears." 

155.  For  an  Improvement  in  Corn  Shellcrs,-    Ed^ar  M.  Stevens,  Boston,  Mass. 
Claim. — "The   self-acting  cyliosdcr,  in  combieation  with  the  presser  bar  and  bed." 

156.  For  an   Improvement   in  Trusspads,-   Syl*es,ter  I.  Sherman,  City  of  New  York. 
Claim. — "  'Rendering  the  joirrt  of  truss-pads,  rigid  in  any  desired  position,  by  com- 
pressing the  ball  between  two  pl»tcs." 

157.  For  an  Improvement  in  Prepari^ig  Vegetable  Fibres  for  Stuffing  Mattresses  and 
Cushions;    Werner  Staufen,  Prussia.;  patented  in  England,  J\ov,  12,  1855. 

Claim. — "A  new  manufacture  as  an  article  forstutring  mattresses,  cushions,  &c.,  pro- 
duced by  permanejrrtly  curling  any  suitable  vegetable  fiUrous  substance  by  this  method." 

158.  For  an  Improved  Mode  of  Connecting   Shafts  vnih   the   Axle-Treesj   Alfred  E. 
Smith,  Bronxville,  New  York. 

Claim. — "The  manner  of  connecting  the  thills  or  shufts  of  a  carriage  with  the  axle-tree, 
bv  means  of  journals  on  the  plate  attached  to  each  of  the  thills — one  of  the  said  journal* 
being  of  greater  diameter  than  the  thickness  of  the  plate  from  wliich  it  projects,  and 
the  said  journals 'being  fitted  to  holes  in  the  ears,  one  oi  which  ears  is  provided  with  a 
slot  of  less  width  than  the  diameter  of  the  journal  fitted  to  its  hole,  and  large  enough 
to  allow  the  plate  to  slide  in  it  freely." 

159.  For  an  Improved  Method  of  Hanging  Reciprocating   Gig   Saws,-  John  Stowell, 
Charlestown,  Massachusetts. 

Claim. — "  Attaching  the  saw  to  the  two  levers,  when  the  axes  of  said  levers  are  fitted 
in  an  oscillating  frame,  the  journals  of  which  are  fitted  in  slots  or  grooves,  or  in  a  swing- 
ing frame,  to  allow  a  forward  and  backward  movement  of  the  frame." 

160.  For  an  Improvement  in  Melodeons,-  Gideon  O.  Spence,  Elmira,  New  York. 
Claim. — "The  application  of  the  .third  pedal  to  the  receiver  of  melodeons,  for  facili- 
tating the  production  of  the  crescendo  and  diminuendo." 

161.  For  an   Improvement  in  Knitting  Machines,-  Clark  Tompkins,  Troy,  N.  Y. 
Claim. — "The   improvement  of  driving  the  rough    roller  of  the  take-up  mechanism 

of  a  rotary  knitting  machine,  by  Dtcans  of  rotary  friction  plates,  or  ihc'w  equivalent5, 
instead  of  giving  a  positive  rotary  motion  to  this  roller,  as  heretofore;  so  that  this  draft 
roller,  with  its  incumbent  take-up  roller,  without  any  additional  mechanism,  or  any  re- 
adjustment, continually  gives  the  same  tension  to  the  web  in  knitting,  however  much 
the  yarn  varies  in  size,  or  whether  much  or  little  yarn  is  fed  to  the  needles,  or  whatever 
quantity  of  web  is  on  the  take-up  roller." 

162.  For  an  Improvement  in  Luiricating  Spindle  ^teps,-  Jolm  Welsh,  Philadelphia, 
Pennsylvania. 

Claim. — "  Making  the  groove  or  grooves,  or  their  equivalents,  at  the  lower  end  of 
the  tube,  so  as  to  conductthereby  during  the  rotary  motion  of  the  said  tube,  the  surplus 
oil  from  the  spindle  to  the  horizontal  face  of  the  step." 

163.  For  an  Improved  Fountain   Fen;   A.  F.  Wanen,  Brooklyn,  New  York. 
Claim. — "  Attaching  the  pen  holder  to  the  sliding  tube,  by  means  of  the  rod,  so  that 

the  pen  niay  be  drawn  within  and  shoved  out  from  the  cylinder  or  ink  reecrvoir.  Also, 
constructing  the  pen  holder  of  the  two  plates  and  plug." 

164.  For  an  Improvement  in  Portable  Head  Rests,-  Allen  B.  Wilson,  Watcrbury,  Conn. 
Claim. — "  A  head  rest,  composed  of  a  pad,  or  other  piece,  to  rest  upon  the  back  and 

xhoulders,  or  either,  supporting  a  pad  of  ])roper  form,  to  receive  the  back  of  the  head, 
or  otherwise  conslrucleti,  KU()port  the  head  without  any  atiachment  to  the  seat,  or  to  any 
filed   object.     -\l?o,  making  the  said   head  rest  with  its  pads  tlexible,  and  its  support* 

9» 
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consisting  of  a  number  of  independent  or  unconnected  ribs,  so  as  to  give  the  greatest 
ease  to  tiie  wearer,  and  enable  it  to  be  rolled  or  folded  up  when  not  in  use.  Also,  the 
«ling  combined  with  I  he  head  rest  to  receive  the  arm,  for  the  two  purposes  of  keeping 
the  rest  in  place,  and  protracting  the  pockets." 

165.  For  an  Improved  Machine  for  Trimming  Bolts;  Wm.  Hannah,  Assignor  to  L. 
H.  Bowen  and  Wm.  Hannah,  Middlefield,  New  York. 

(ylaini. — "  The  arrangement  of  the  sliding  and  stationary  dies,  and  operating  with 
the  sliding  face  plate,  in  connexion  with  the  horizontal  lever  and  eccentric." 

166.  For  an  Improvement  in  'Weighing  Scales,-  Elnathan  Sampson,  Assignor  to  the 
Vergennes  Scale  Manufacturing  i'o.,  Vergennes,  Vermont. 

Claim. — "The  peculiar  arrangement  and  operation  of  the  respective  parts  of  my  im- 
proved compound  weighing  poise,  viz:  combining  the  outer  portion  of  said  poise  with 
the  main  portion  thereof,  in  such  a  manner  that  the  act  of  rotating  the  outer  portion  of 
the  poise,  will  move  it  longitudinally  upon  the  main  portion  thereof,  by  a  graduated 
movement,  and  at  the  same  time  indicate  the  different  leverage  action  thereby  produced 
upon  the  scale  beam,  by  means  of  a  toothed  horizontal  index  on  the  main  portion  of 
the  poise,  and  a  spiral  groove,  and  a  numbered  spiral  scale  on  the  periphery  of  the  outer 
portion  of  the  poise,  whilst  the  entire  poise  can  be  moved  longitudinally  upon  a  rod 
situated  immediately  above  the  scale  beam,  and  the  leverage  exerted  by  said  poise,  when 
its  respective  parts  are  compactly  united,  be  indicated  by  a  vertical  index  descending 
from  the  main  portion  of  said  poise,  immediately  in  front  of  the  numbered  scale  of  the 
scale  beam." 

167.  For  an  Improvement  in  Converting  Reciprocating  into  Rotary  Motion,-  Samuel 
Gissinger  and  John  W.  Kellberg,  Allegheny  City,  Assignors  to  D.  A.  Morris,  Pitts- 
burgh, Pennsylvania. 

Claim. — "  The  combination  of  the  disk,  having  an  externally  notched  rim,  and  being 
attached  to  the  shaft  to  be  rotated — the  standard,  or  its  equivalent,  containing  a  double 
arc-formed  slot — the  bar  that  is  connected  by  a  vibrating  rod  with  the  piston  rod, or  other 
reciprocating  object,  the  pin,  tiie  levers,  and  springs." 

168.  For  an  Improvement  in  Burning  Charcoal;  Andrew  Grimes,  Assignor  to  Charles 
Day,  Lancaster,  New  York. 

Claim. — "  Burning  wood  in  the  open  air,  without  any  covering  of  earth,  or  any  sub- 
stitute therefor,  in  such  a  manner  as  to  reduce  any  given  amount  of  wood  to  a  mass  of 
red  hot  coals — preventing  the  pile  from  burning  to  ashes  until  the  result  is  accom- 
plished." 

169.  For  an  Improvement  in  Machinery  for  Sizing  Hut  Bodies;  Sylvester  H.  Gray, 
Assignor  to  self  and  I'Vancis  Ives,  Bridgeport,  Connecticut. 

Claim. — "  Attaching  the  guide  to  the  rear  end  of  the  vibrating  carriage.  Also,  tb.e 
use  of  the  adjustable  steam  chest,  in  combination  with  the  vibrating  carriage,  and  the 
revolving  endless  bed  or  carriage." 

170.  For  an  Improvement  in  Looms;  Benjamin  G.  Dawlcy,  Assignor  to  Z.  Allen,  North 
Providence,  Rhode  Island. 

Claim. — "  The  use  of  an  intermediate  wheel  or  wheels,  to  balance  and  regulate  the 
tension  in  the  delivery  of  the  warp  from  two  or  more  yarn  beams  combined  together,  to 
form  one  web  of  wide  cloth." 

17i.  For  an  Improvement  in  Automatic  Rakes  for  Harvesters;  Samuel  Comfort,  Mor- 
risville,  Peiina.,  Assignor  to  Edward  S.  Kenwick,  City  of  New  York. 
Claim. — "  1st,  The  combination  of  the  rake  handle,  the  guide,  which  its  upper  end 
traverses,  and  the  lever  to  vibrate  the  rake  in  and  out.  2d,  The  counter  loading  of  the 
rake,  for  the  purpose  of  rendering  the  draft  of  the  machine  more  equable.  Jd,  The 
combination  of  the  rake  with  the  mechanism  for  moving  the  same  to  atid  fro  over  the 
platform,  with  a  traversing  carriage.  4th,  The  method  ot  discharging  the  gavel  before 
bei;  ;;  bound,  by  dropping  it  from  between  the  rake  tectli  and  the  plate,  while  the  ma- 
chine is  in  motion,  as  if  it  were  standing  still,  by  neutralizing  the  forward  motion  de- 
rived by  the  gavel  from  the  machine  by  its  backward  motion  derived  from  the  rake.  5th, 
The  combination  of  the  rack  and  pinion,  or  the  equivalent  theroijl',  with  the  rake,  whereby 
the  motions  are  generated  for  traversing  the  rake — first  along  the  platform  to  gather  the 
grain  into  a  gavel,  and  then  across  the  platform  to  discharge  the  gavel." 
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172.  For  an  Improved  Machine  for  Cutting  Veneers  from  the  Log;  Joseph  H.  Goodell, 
Bridgeport,  Connecticut. 

Claim. — "The  combination  and  arrangement  of  the  reciprocating  log-carrying  slide, 
unsupported  by  trunnions  or  axles  for  its  curvilinear  play,  with  the  fixed  guiding  strips, 
and  stationary  knife,  when  said  guiding  strips  serve  as  the  sole  guide  to  give  to  the  log 
carrier  its  curvilinear  movement  and  simultaneous  side  action  ;  whereby  a  steadier  and 
more  reliable  united  double  bearing  is  given  to  the  log  in  its  movements,  the  log  may  be 
secured  with  facility  to  the  carrier,  and  the  driving  power  is  communicated  to  the  log  in 
a  more  positive  and  direct  manner,  for  cutting  with  increased  ease  and  precision  thin 
veneers.  Also,  hinging  the  knife  holding  frame  to  the  main  knife  feeding  slide  or  frame, 
for  the  easy  and  double  adjustability  of  the  knife." 

173.  For  an  Improved  Method  of  Adjusting  ike  Bits  of  Carpenter's  Planes,-   Thomas 
D.  Worrall,  Lowell,  Massachusetts. 

Claim — "The  arrangenicnt  of  the  rack  and  pinion,  and  the  clamp,  so  that  while 
the  pinion  is  placed  within  the  clamp,  the  rear  or  dove-tailed  sides  of  the  rack  bar  shall 
serve  as  bearings  for  the  clamp  to  work  against." 

174.  F-.i  an   Improvement  in   Spring  Bed  Bottoms;   Elkan  Adler,  City  of  N.  York. 
Claim. — ■'  The    combination    of   the   metal    caps,  connecting    links,  or    straps,  and 

springs." 

175    For  an  Improved   Machine  for  Feeding   Paper  to  Printing  Presses;  Moses  S. 
Beach,  Brooklyn,  New  York. 

Claim — "  Turning  the  sheet  and  delivering  it  to  the  impression  cylinder  for  a  second 
impression,  by  means  of  an  extra  or  second  cylinder,  or  its  equivalent.  Also,  the  arrange- 
ment a;id  construction  of  the  twin-fingers." 

176.  Fo-  an  Improvement  in  Horse  Fastenings;  James  Bolton,  Richmond,  Va. 
Claim. — "  The  combination  of  a  ratchet  wheel  with  the  hub  of  a  wheel  of  a  vehicle, 

and  with  a  tie  rein  capable  of  adjustment,  so  as  to  bear  equally  on  both  sides  of  the  bit 
of  a  horse,  or  other  animal  used  for  draft,  whereby  the  rein  is  drawn,  and  the  animal 
is  checked  if  he  move  forward,  and  the  rein  is  loosed  if  he  move  backward." 

177.  For   an   Improvement  in  Harvesting  Machines;    Joseph   Carpenter,  Yorktown, 
New  York. 

Claim. — "The  employment  or  use  of  the  two  levers  connected  by  the  strap,  and  at- 
tached to  the  frame  and  bars,  to  which  the  wheels  are  attached." 

178.  For  an  Improvement  in  Seed  Planters;  N.  C.  Sherman  and  J.  Mason,  Hazle  Green, 
Wisconsin. 

Claim.— '•  The  double  plunger,  having  bars  operating  and  combined  with  the  seed 
box." 

179.  For  an  Improvement  in  Sewing  Machines;   A.  F.  Johnson  and  F.  A.  Houghton, 
Boston,  Massachusetts. 

Claim. — "  The  arrangement  of  parts  of  a  spring  power  mechanism,  when  combined 
with  a  sewing  machine,  and  located  in  a  box,  forming  the  pedestal  of  said  machine. 
Also,  tlie  device  by  which  the  machine  is  made  self-regulating,  as  to  speed — consistin<'- 
of  the  lever,  brake,  in  combination  with  the  fan-wheel  attached  to  the  loose  collar." 

ISO.  For  an  Improvement  in  Process  of  Grinding   Paper   Pulp;   Joseph    Kingsland, 
Jr.,  Franklin,  New  Jersey. 

Claim. — "The  process  of  redurin-T  fibrous  matter  in  water,  to  pulp,  by  grinding  it 
under  hydiaulic  pressure,  which  crc.iLes  a  current  that  feeds  the  fibre  into  the  grinder, 
and  removes  it  therefrom  as  fast  as  it  is  sufliciently  reduced,  and  renders  the  feeding 
independent  of  the  grinding." 

181.  For   an  Improvement  in   .  .nohe-Cnsuming   Furnaces;   John   Case  and   Isaac 
Soules,  Amsterdam,  New  York. 

Claim. — "  1st,  The  arrangement  of  the  fire  and  the  smoke  chambers,  the  direct  and 
the  return  flues,  the  gas  and  the  air  pumps,  the  pipes  to  supply  air  al  ve  and  below  the 
grate,  and  the  waste  pipes  for  ihc  upent  gases.  2d,  The  combination  with  the  smoke 
chamber  and  direct  and  return  flues  of  the  diaphragms,  to  direct  the  gases  downward 
and   backward  as  they  enter  the  smoke  chamber  to  facilitate  the  precipitation  of  the 


104  American  Patents. 

sparks  and  thoroughly  oxydated  gases,  from  those  gases  which  are  but  partially  burnt, 
and  require  for  the  completion  of  their  combustion  to  be  returned  to  the  fire  chamber. 
3d,  The  arrangement  at  or  near  the  bottom  of  the  smoke  chamber  of  an  open  orifice, 
for  the  free  and  constant  escape  of  the  waste  gases,  in  combination  with  the  smoke 
chamber,  and  direct  and  return  flues.  4th,  In  combination  with  the  smoke  chamber, 
arranging  the  hot  gas  and  cold  air  pumps," 

182.  For  an  Improvement   in  Hay  Rakes,-    John  J.  Squire,  St.  Louis,  Missouri. 

Claim. — "  The  clutch  and  levers  operating  the  same,  in  combination  with  the  arm  of 
the  rake  shaft,  and  the  connexion  between  said  arm  and  lever,  whereby  the  rake  is  lifted 
by  the  moving  power,  and  automatically  released." 

183.  For  an   Improvement  in  Manufacturing  Cullender   Rolls,-  John  Worsley,  Provi- 
dence, Rhode  Island. 

Claim. — "  The  use  and  employment  of  husks  of  maize  (Indian  corn},  for  making 
rolls  instead  of  cotton,  wood,  paper,  or  any  other  substance  now  in  use." 

184.  For  an  Improvement  in  Refrigerators,-  Charles  Winship,  New  Haven,  Conn. 

Claim. — "The  method  of  causing  the  fresh,  cold,  moist  air,  to  perform  the  combined 
double  functions,  first,  of  ventilating  and  refrigerating  the  interior  of  the  provision  cham- 
ber, and  then  of  protecting  the  exterior  of  said  chamber." 

185.  For  an  Improvement  in  Sewing   Machines;  Jerome  B.  Weodruff,  Washington, 
District  of  Columbia. 

Claim. — "  1st,  The  construction  of  a  feed  bar,  sliding  in  a  dove-tail  or  slotted  guide, 
and  moved  by  a  lever  connected  with  the  feed  bar  by  a  swivel  joint,  or  its  equivalent, 
£0  as  alwavs  to  move  the  feed  bar  in  a  plane  with  the  material  being  sewed  — the  feed 
bar  being  moved  back  the  distance  required  for  the  length  of  the  stitch,  while  the  needle 
is  in  the  material,  and  when  the  needle  is  withdrawn,  is  moved  forward,  carrying  the 
material  therewith.  2d,  The  arrangement  of  a  series  of  pins,  through  which  the  needle 
thread  is  laced,  for  the  purpose  of  giving  a  uniformity  of  tension  affecting  its  twist.  3d, 
A  balanced  needle  bar  for  sewing  machines,  when  constructed  in  the  form  of  a  seg- 
ment of  a  circle,  operating  the  shuttle  driver  by  one  end  direct,  and  carrying  the  needle 
by  the  other  end,  when  the  whole  of  said  bar  forms  the  arc  of  a  circle,  of  which  the 
point  of  suspension  is  the  centre.  4th,  A  slotted  shuttle  driver,  the  same  being  operated 
direct  from  the  needle  bar,  and  so  arranged  that  the  shuttle  may  pass  through  the  loop 
of  the  needle  thread  in  its  proper  time,  gradually  decreasing  its  speed,  and  stopping  at 
or  about  the  same  time  with  the  needle.  5th,  Carrying  the  shuttle  back  and  foith  by  a 
single  pin." 

186.  For  an  Improvement  in  Machines  for  Sowing   Seed  Broadcast,-  E.  K.  Haynes, 
Hanover,  Assignor  to  self  and  A.  M.  Mowe,  Lebanon,  New  Hampshire. 

Claim.—"  The  scattering  wheel,  armed  with  air-agitating  wings,  when  located  be- 
tween obliquely  arranged  parallel  directing  boards." 

187.  YoT  an  Improvement  in  Counting  Machines,-  James  A.  Bazin,  Canton,  Mass. 
Claim. — "The   arrangement  of  the  numbering  wheels,  and   the  parts  immediately 

connected  therewith  ;  that  is  to  say,  hanging  the  pawls  to  the  central  drum  within  the 
rings." 

Additio.sal  Improvements. 

1.  For  an  Improvement  in  Hubs  for  Carriages,-  Joseph   Smith,  Delaware,  Ohio  ;  pa- 

tented February  19,  1856;  additional  dated  December  16,  1856. 
Claim. — "  The  combination  of  the  boxes,  cylinders,  band,  with  the  rollers." 

2.  For  an  Improvement  in  Breech  Loading  Fire  Arms.-  Abner  N.  Newton,  Richmond. 

Indiana;  patented  June  27,  1854;  additional  dated  June  17,  1854;  2d  additional 

dated  December  23,  1856. 

Claim.—''  1st,  The  combination  of  lever  with  the  breech  pin.     2d,  One  or  more  lips. 

in  combination  with  the  breech  pin.     3d,  Cocking  the  gun  by  the  backward  movement 

of  the  breech  pin.     4th,  Cocking  the  gun  by  the  tension  lever.     5th,  Forcing  the  part, 

or  its  equivalent,  between  the  main  spring  and  barrel,  for  the  purpose  of  imparting  ten- 
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sion  to  the  spring.  6th,  Relaxing  the  main  spring,  by  removing  the  part.  7th,  At- 
taching the  main  spring  to  the  barrel.  8th,  The  combination  of  the  hammer  with  the 
barrel,  by  means  of  supports.     9th,  Sliding  the  breech  pin  wholly  within  the  barrel." 

Re-Issues  for  Decemher,  1856. 

1.  For  an  Improvement  in  Curry  Combs,-  Wm.  Beach,  Philadelphia,  Pcnna.;  patented 

iMarch  1:3,  1849  ;  re-issued  Feb.  12,  1850;  re-re-issued  Dec.  9,  1856. 
Claim. — "  The  combing  the  trough  shaped  bars,  which  have  the  comb  teeth  on  their 
edges,  with  the  folded  strips  of  metal  which  form  the  transverse  bars,  and  receive  the 
wire  through  them,  forming  a  square,  open,  or  hollow  back  comb.  Also,  the  shank  con- 
structed with  the  fastening  hole,  made  by  bending  the  wire  which  saves  the  welding  or 
drilling,  and  combined  with  the  comb,  so  as  to  act  with  transverse  bars  and  guards  to 
the  ends  of  the  combs." 

2.  For  an  Improvement  in  Marble  Sawing  Machines;  Jose  Toll,  Locust  Grove,  Ohio; 

patented  Sept.  9,  1856  ;  re-issued  Dec.  9,  1856.  « 

Claim. — "  The  particular  combination  and  arrangement  of  the  fender  bars,  with  the 
adjustable  guide  pieces." 

3.  For  an  Improvement  in  Sewing   Machines,-  Allen  B.  Wilson,  Waterbury,  Conn. ; 

patented  November  12,  1850;  re-issued  January  22,  1856  ;  re-re-issued  December 
9,  1856. 
Claim. — "1st,  The  combination  in  a  single  machine  of  these  three  following  elements, 
namely  :  a  table  or  platform  to  support  the  material  to  be  sewed,  holding  it  for  the  action 
of  the  needle,  and  presenting  it  properly  to  the  grasp  of  the  feeding  apparatus;  a  sewing 
mechanism  proper,  consisting  of  a  needle  and  shuttle,  or  their  equivalent,  and  a  me- 
chanical feed  automatic,  and  causing  the  cloth  to  progress  regularly,  to  which  the  cloth 
is  not  attached,  and  so  grasping  the  cloth  that  it  may  be  turned  and  twisted  by  the 
hand  of  an  operator,  such  twisting  not  interfering  with  the  regular  progression  of  the 
cloth,  and  the  whole  being  constructed  and  acting  together  and  in  combination  with 
each  other.  2(1,  .Moving  a  shuttle  so  shaped  and  held  by  its  race  that  jaws  may  em- 
brace it,  by  means  of  two  jaws,  which  are  alternately  in  contact  with  the  shuttle,  making 
and  breaking  their  contact  without  any  aid  from  cams  or  springs,  or  the  equivalent  of 
8uch  device.  3d,  A  double  pointed  shuttle,  in  combination  with  jaws  for  driving  it,  where- 
by the  shuttle  may  be  thrown  alternateij-  from  opposite  directions  through  loops,  without 
practically  disturbing  the  loop  thread." 

4.  For  an   Improved  Magazine  Repeating  and  iSeedle  dun;   Edward  Lindner,  City  of 

New  York  ;   patented  June  27,  1854  ;  re-issued  December  23,  1856. 

Claim. — "  1st,  The  application  of  the  rack,  situated  between  the  gun  barrel  and  the 
cartridge  barrel,  and  the  construction  of  the  piston,  in  connexion  with  the  said  rack, 
for  the  purpose  of  passing  the  cartridge  into  the  revolving  breech  piece.  2d,  'J'be  spiral 
spring  round  the  needle,  together  with  the  jointed  arm  at  the  upper  end  of  the  hammer, 
acting  upon  the  needle  in  such  a  manner  that  aftiT  said  jointed  arm  has  pressed  the 
needle  sulficiently  far  into  the  cartridge  to  ignite  the  priming,  said  arm  is  forced  up- 
wards, allowing  thereby  the  needle  to  spring  suddenly  back,  and  pass  under  the  arm  by 
the  action  of  the  spring,  by  which  any  heating  of  the  needle  is  prevented.  3d,  Revolv- 
ing the  breech  by  the  pin,  when  the  said  pin  is  so  constructed  and  arranged  that  it  will 
rotate  after  the  revolution  of  the  breech  piece,  and  turn  over  at  the  moment  it  shall  have 
passed  the  spiral  groove,  and  return  to  its  former  position  inclined.  4tb,  The  ramming 
hammer." 

5.  For  an  Improved  Magazine  Repeating  and  Needle  Gun,-   Edward  Lindner,  City  of 

New  York;  patented  June  27,  1854;  re-issued  (on  division, J  Dec.  23,  1856. 

Claim. — "The  combination  of  the  igniting  needle  with  the  revolving  cylinder,  or 
breech-piece,  when  constructed,  arranged,  and  operated  in  such  a  manner  that  the  needle 
can  only  be  proj{!ctcd  when  the  proper  aperture  is  presented  to  it,  and  will  always  be 
withdrawn  previous  to  the  revolution  of  the  cylinder." 

6.  For  an  Improvement  in  M'lnufacturing  Carpets,-  John  G.  Macnair,  Norwich,  Conn.; 

patented  .\ugu»t  7,  1852  ;  re-issued  December  23,  1856. 
Claim. — "The  fabric    jjroduccd  by  the  double   wefts,  one  or  both  of  which  are  parti- 
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colored,  in  combination  with  the  two  sets  of  warps — one  to  divide  and  ingrain  the  wefts, 
and  the  other  to  bind  in  the  wefts." 

7.  For  a  Multiform  Moulding  Plane;  Thomas  D.  Worrall,  Assignee  Cthrough  Mifflin 

PauIJ  of  Thomas   Worrall,  Lowell,  Mass. ;  patented    August  29,  1854  ;  re-issued 
December  23,  1856. 

Claim. — "  The  combination  of  a  separate  moulding  part  or  slide,  with  the  handle 
supporting  part  or  body  of  the  plane,  and  applied  thereto  by  means  of  plates  and  screws, 
or  equivalent  devices,  for  the  purpose  not  only  of  enabling  it  to  be  removed  from  said 
handle  part  or  body,  but  to  allow  another  such  a  slide  (provided  with  a  plane  iron  or 
cutterj,  whatever  may  be  its  pattern,  to  be  used  in  the  application  of,  or  in  combination 
with,  such  handle  part,  or  body,  as  circumstances  may  require." 

8.  For  an  Improved  Machine  for  Reatnins  and   Tapping   Gas   Fittings,-   Henry  A. 

Chapin,  Springfield,  Massachusetts;  patented  July  1,  1856;  re-issued   December 
2.3,  1856. 

Claim. — "The  coipbination  of  the  tool-holder  with  its  spindle,  when  the  said  tool- 
holder  is  armed  with  its  complement  of  bits  or  tools,  and  is  capable  of  being  turned 
upon  an  axis  at  right  angles  to,  and  independent  of,  the  axis  of  the  spindle,  so  that 
either  tool  may  be  revolved  in  the  axis  of  the  spindle.  Also,  the  rotary  tool-holder  as 
constructed  and  operating  in  combination  with  the  revolving  chuck  or  clamp,  for  hold- 
ing the  fitting." 

Designs  fob  December,  1856. 

1.  For  Printing  Types,-  George  Bruce,  Albany,  New  York;  December  2,  1856. 

Claim. — "  I  call  this  new  type,  double  small  pica  copper-plate  script,  and  I  claim 
the  design." 

2.  For    Cooking   Stoves,-   Samuel   W.  Gibbs,  Albany,  Assignor  to   A.  H.  McArthur  & 

Co.,  Hudson,  New  York;  December  9,  1856. 

Claim. — "  The  combination  and  arrangement  of  ornamental  figures  and  forms,  form- 
ing together  the  ornamental  design  for  the  plates  of  an  elevated  oven  cooking  stove." 

3.  For  Cooking  Stoves,-   S.  W.  Gibbs,  Albany,  New   York,  Assignor  to  G.  W.  Ball  & 

Co.,  Cincinnati,  Ohio;  December  23,  1856. 

Claim. — "  The  combination  and  arrangement  of  ornamental  figures  and  forms, 
forming  the  ornamental  design  for  the  plates  of  a  cooking  stove." 

4.  For    Cooking   Stoves;  Garrettson    Smith  and  Henry  Brown,  Philadelphia,  Penna. ; 

December  23,  1856. 

Claim. — "The  design,  configuration,  and  arrangement  in  bas-relief  on  the  several 
plates,  constituting  stove  design  'Young  American."' 

5.  For  Parlor  Grates;   John  T.  Davy,  Troy,  New  York  ;  December  23,  1856. 
Claim. — "  The  ornamental  configuration  and  design  for  a  parlor  stove  grate." 

6.  For  Cooking  Stoves;  John  T.  Davy,  Troy,  New  York  ;  December  23,  1856. 
Claim. — "  The  ornamental  configuration  and  design  for  cook  stove  plates." 

7.  For  Parlor  Cooking   Stove;  John  T.  Davy,  Troy,  New  York  ;  December  23,  1856. 
Claim. — "  The  ornamental  design  and  configuration  of  parlor  cook  stove  plates." 

8.  For  Metallic   Bedsteads;  John  B.  Wickersham,  City  of  New  York;  December  23, 

1856. 

Claim "  The  ornamental  design  of  the  post,  leg,  and  head-board  of  the  bedstead." 

9.  For  Floor   Cloths;   Antoine  Glominski,  Assignor  to  Deborah,  A.  E.,  and  Nathaniel 

B.  Powers,  Lansingburgh,  New  York  ;  December  23,  1856. 

Claim. — "  The  arrangement  of  ornamental  figures,  forming  a  design  for  floor  oilcloths, 
or  other  fabrics." 
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JANUARY  6,  1857. 

1.  For  an  Improvement  in  Door  Springs,-  John  Broughton,  Chicago,  Illinois. 
Claim, — "  Combining  a  flat  or  other  suitable  spring,  with  the  leaves  of  the  auxiliary 

hinge,  or  other  actuating  devices,  by  means  of  a  compound  or  double-action  toggle." 

2.  For  an  Improvement  in  Grinding  Mill;  James  Culbertson,  Covington,  Ky. 
Claim. — "  The  combination  of  the  long  feeding  channels  in  the  grinding   surface  of 

the  burr,  with  the  discharging  channels  situated  in  position  just  preceding  the  feeding 
channels  in  the  revolution  of  the  burr." 

3.  For  an  Improved  Cross-cut  Sawing  Machine,-  Wra.  Cady,  Eaton,  Ohio. 

Claim. — "  The  connecting  rod,  vibrating  lever,  bar,  lever,  provided  and  connected 
with  the  saw,  cord,  lever,  catch,  and  brake." 

4.  For  an  Improvement  in  Bullet  Moulds,-  Tristram  Campbell  and  Henry  B.  Poorman, 

St  Louis,  Missouri. 
Claim. — "The  mechanical   arrangement  of  the  'trough  knife,'  with  the  lever,  draw- 
bar, and  springs." 

5.  For  an  Improvement  in  Bosom  Studs,-   J.  Perley  Derby,  Boston,  Massachusetts. 
Claim. — "  A  stem,  to  which  is  attached  a  slide,  constructed  with  a  slot  and  spring  in 

the  same,  which,  on  being  inserted  through  the  holes  of  the  garment,  which  it  is  in- 
tended to  secure  (be  it  shirt  bosom  or  other  parts  of  the  apparelj,  can  be  moved  or 
pushed  as  far  as  required,  and  there  secured  by  the  force  of  the  spring  before  named." 

6.  For  an  Improved  Fire  Hook,-  John  G.  Ernst,  Harrisburgh,  Penna. 

Claim. — "  The  hook,  constructed  of  the  two  parts,  and  attached  to  the  beam,  which 
is  provided  with  rounds,  and  mounted  upon  wheels." 

7.  For  an    Improved  Method  of  Applying   Filters  to  Supply-pipes,-  James  Fernald, 

Boston,  Massachusetts. 
Claim. — "  The  combination  with  the  main  water  pipe  of  a  house,  of  a  filter,  an  aux- 
iliary pipe,  and  a  waste  pipe — the  pipes  being  provided  with  cocks." 

8.  For  an  Improved  Machine  for  Upsetting  Tire;  Russell  W.  Gates,  Homer,  Mich. 
Claim. — "  The  use  of  the  right  and  left  threaded  screw  shaft,  operated  in  connexion 

with  the  blocks." 

9.  For  an  Improved  Mortisiyig  Machine;   Charles  Green,  Bethel,  Ohio. 

Claim. — "  The  combination  of  the  frame,  or  bar,  with  its  slot,  the  T  shaped  bars  or 
pieces,  with  their  slots,  slotted  frames,  or  beds,  pivoted  in  the  rear  to  the  bars,  and  car- 
rying the  revolving  chisel,  arbors,  or  axles,  slotted  and  double  arms,  or  connecting  rods, 
and  slotted  driving  arm,  all  arranged  for  operation  together  for  the  easy  adjustment 
and  simultaneous  production,  when  desired,  of  diflcrent  sized  mortises  in  the  one  stick, 
and  at  varying  distances  apart." 

10.  For  an  Improvement  in  Velocimeiers  for  Vessels;  Andrew  B.  Gray  and  Alexander 

H.  Brown,  Washington,  D.  C. 
Claim. — '  The  use  of  the  adjustable  paddle  wheel,  which  can  be  graduated  to  any 
number  of  revolutions  by  presenting  more  or  less  surface  of  paddle  to  the  action  of  the 
water,  in  order,  first,  to  fix  it  at  its  true  point  for  registering  correctly  ;  and,  second, 
should  any  wear  lake  place  in  the  machinery  for  registering,  it  can  at  once  be  adjusted 
by  changing  the  angle  of  the  paddle." 

11.  For  an  Improved  Rotary  Shears;  Anson  Hardy,  Dorchester,  Massachusetts. 
Claim. — "Dispensing  with  the  top  i)fain,  or  support,  as  commonly  used,  and  sup- 
porting the  carriage  on  the  lower  beam,  to  which  the  straight  knife  is  attached,  by  which 
means  I  avoid  the  expense  of,  and  objection  to,  a  top  beam.  Also,  the  use  of  the  revolv- 
ing circular  knife,  when  operated  by  two  or  more  gears,  that  can  be  regulated  so  as  to 
give  any  amount  of  drawing  cut  that  may  be  required." 

12.  For  an  Improvement  in  the  Manufacture  of  Animal  Traps;  C.  Jillson,  Worcester, 

Massachusetts. 
Claim. — "  A  new  manufacture  of  animal  traps." 
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13.  For  an  Improvement  in  Traveling  Trunks;  Henry  Loewenberg,  City  of  N.  York. 

Claim. — "The  combination  of  the  folding  portions  -with  the  grooves  and  tongues, 
and  the  fastenings  to  make  an  extensible  trunk." 

14  For  an  Improvement  in  Forming  Joints  for  Sheet  Metal,-   J.  J.  Laubach,  Easton, 
Pennsylvania. 
Claim. — "The  roller  attached  to  the  pendent  and   swinging  bar,  which  is  connected 
or  jointed  to  the  arm." 

15.  Fur  an  Improvement  in  Hats,-  Evan  Morris,  Philadelphia,  Pennsylvania. 

Claim. — "  Cutting  or  slotting  the  '  band  '  of  a  hat  to  make  that  part  of  it  soft  and 
yielding  to  the  head — whilst  at  the  same  time  it  is  made  to  retain  the  requisite  stiffness 
and  support  to  give  it  durability." 

16.  For  an  Improved  Method  of  Adjusting  Circular  Saws  to  any  required  Bisk;  Josiah 

B.  Pomroy,  Chicago,  Illinois. 

Claim "  Combining  the  concave  cheeks,  set  screws,  with  a  circular  saw  which  has 

a  slit  (or  slitsj  extending   outwards  a  short   distance  from   its   inner   periphery,  at   the 
same  time  that  the  said  saw  has  an  undivided  outer  periphery." 

17.  For  an  Improvement  in  Folding  Umbrellas;   L.  K.  Selden,  Haddam,  Conn. 

Claim. — "The  braces  connected  by  pivots,  and  attached  by  pivots  to  the  ribs,  stretch- 
ers, and  handle." 

18.  For  an  Improved    Weather  Strap,  for  Doors,  Windows,  Ac.;  James  Smith,  Cleve- 
land, Ohio. 

Claim. — "In  combination  with  a  weather  strip  hung  to  its  springs,  a  jointed  rod  and 
set  screw  for  operating  it,  when  said  rod  is  made  to  press  down  the  strip  at  one  point 
only  ;  and  this  I  claim,  whether  the  strip  be  arranged  in  the  door,  or  in  or  under  a 
shield  on  the  door,  or  both." 

19.  For  an  Improved  Raking  Attachment  for  Reapers;  James  H.Thompson,  Newark, 

New  Jersey. 
Claim. — "  The  vibrating  and  intermittently  rotating  shaft,  when  fitted  or  placed  in 
the  bar,  and  provided    with  teeth,  and  operated  by  the  wheel,  hubs,  pawls,  cranks,  and 
connecting  rod." 

20.  For  an  Improvement  in  Cross-ties  and  Chairs  for  Railroads  as  a  New  Manufac- 

ture;  Andrew  Teal,  Aurora,  Illinois. 

Claim. — "  My  improved  adjustable  double  chair,  for  supporting  the  rails  of  railways, 
and  at  the  same  time  securing  said  rails  in  any  desired  position — the  said  double  chair 
being  composed  of  T  shaped  metallic  rails  of  suitable  length,  combined  with  duplicate 
pairs  of  transversely  grooved  clamping  blocks." 

21.  For  an  Improvement  in  Maintaining  Povjer  for  Time-Pieces;  James  Tuorlingc, 

City  of  New  York. 
Claim. — "  The  fixed  screw  or  circular  incline  carrying  the  weight,  combined  with  the 
rod,  or  their  equivalents,  for  communicating  vhc  motion  and  power  from  the  said  revolv- 
ing weight  to  the  wheel.  Also,  the  retaining  spring  on  the  weight,  combined  with  the 
fork  and  fingers,  or  their  equivalents,  that  will  lift  the  weight  up  bodily,  and  allow  said 
retaining  power  to  act." 

22.  For  an  Improvement  in  Riding  Saddles;   Seth  Ward,  Princeton,  Indiana. 

Claim. — "The  application  of  an  India  rubber  sjjring  to  the  back  part  of  the  cantle, 
secured  above  and  also  below  the  semicircular  opening  of  the  cantle,  by  screw-plates, 
let  in  for  the  purpose  of  obviating  the  necessity  for  any  springs,  either  under  the  seat  or 
cantle,  it  in  itself  giving  sufficient  elasticity  to  the  seat." 

23.  For  an  Improved  Self-regulating  Wind  Director  for  Wind-Mills;  Henry  S.  Went- 

worth,  Napoleon,  Michigan. 

Claim. — "  A  semicircular  revolving  balance  screen,  operated  variably  by  the  power 
of  the  wind  upon  the  revolving  extra  fan,  for  the  purpose  of  admitting  only  the  requi- 
site current  of  air  to  the  wheel,  whether  placed  in  a  horizontal  or  vertical  form." 
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24.  For  an  Improvement  in  Buckles,-  George  P.  Woodruff,  Watcrtown,  Conn. 

Claim. — "  Constructing  ami  combining  togethc-  the  bow  and  the  tongue  of  a  buikie 
in  such  manner  that  the  strap  is  secured  between  the  two,  at  the  hinge  of  the  buckle." 

25.  For  an  Improvement  in  Air   Heating   Furnaces.-    Joseph  D.  Greene  and  Edward 

Ivers,  Assignors  to  Joseph  D.  Greene,  Philadelphia,  Penna. 
Claim. — "  The  peculiar  arrangement  of  the  double  series  of  smoke  conducting  and 
air  heating  tubes,  with  the  other  parts  of  our  air  heating  apparatus,  viz:  the  series  of 
smoke  conducting  tubes  being  arranged  around  the  exterior  surface  of  the  furnace 
chamber  with  their  induction  smallest  ends  uppermost,  and  the  scries  of  air  heating 
tubes  being  arranged  around  the  interior  surface  of  the  furnace  chiiinber,  with  their  in- 
duction smallest  ends  opening  downwards,  and  both  ends  open  to  the  atmosphere."' 

26.  For  an  Improvement  in  Ships'  Cooking  Sfove.s,-  Daniel  S.  Bcardsley,  Assignor  to  self 

and  John  D.  Umberfield,  New  Haven,  Connecticut. 
Claim. — "  Hanging  a  stove  to  be  used  on  ship  board,  by  means  of  the  hollow  pivots 
and  flue,  so  that  the  stove  shall  always  maintain  an  upright   position,  and  the  draft  not 
be  interrupted."' 

'27.  For  an  Improvement  i>t  Extension  Tables,-  Benjamin  Clark,  Assignor  to  E.  L.  Fer- 
guson and  C.  B.  Clark,  Oriskany  Falls,  Aew  York. 
Claim. — "  The  combination  of  the  fixed  side  pieces,  with  the  table  leaves  and  falWe 
legs — the  side  pieces  serving  the  double  purpose  of  holding  the  table  firmiy  t<'.:*.'thci', 
when  compacted  and  closed,  and  also  serving  in  conjunction  with  pieces  to  give  st.iliility 
to  the  frame,  when  the  same  is  opened  or  extended." 

28.  For  an  Improvement  in  Valves  for  Steam  Engines,-  Cornall  Bradley,  Mancliestir, 
Virginia. 
Claim. — "  The  making  the  valves  of  steam  engines  with  two  surfaces — one  being 
exposed  to  the  action  of  the  steam  downwards  against  the  valve  seat — tlie  other  sur- 
face exerting  a  contrary  pressure  into  the  chamber — the  inside  of  said  chamber  being 
in  communication  with  the  atmosphere." 

29  For  an  Improvement  in  Rudders,-  A.  B.  Grossman,  Huntington,  New  York. 
Claim. — "  The   attachment  to  the   rudder,  of  an  extension  piece,  when  the  said  ex- 
tension piece  is  so  combined   and  employed  as  to  render  the  rudder  wholly  or  partially 
self-balancing." 

30  For  an  Improvement  in  Carriages,-  John  W.  Crannell,  Olivet,  Michigan. 
Claim. — "The  mode  of  constructing  the  carriage  body  in  two  parts,  the  inner  ends 

chamfered  or  rounded  below  said  bodies,  being  attached  to  two  elastic  bars,  in  combina- 
tion with  the  independent  seat  frame,  and  carrying  inside  two  springs,  or  their  equiva- 
lents, in  either  a  horizontal  or  vertical  position,  but  whose  action  is  horizontal  and  against 
the  chamfered  and  detached  ends  of  the  carriage  bodies,  lor  the  purpose  of  producing 
a  gentle  and  undulating  horizontal  movement  in  the  seat.  Also,  the  use  of  the  stop 
plates,  operated  by  screws,  or  otherwise,  for  the  purpose  of  regulating  the  elasticity  of 
the  springs." 

31  For  an  Improvement  in  Looms,-   Frangois  Durand,  Paris,  France. 

Claim. — "  1st,  The  combination  with  a  stationary  race  way,  of  a  reed,  passing  en- 
tirely through  the  same.  2d,  The  weft  thread  needles,  controlled  by  a  jacquard  machine, 
or  other  j)attern  mechanism,  to  operate  upon  the  weft  threads,  in  combination  with  a 
thread  carrier.     3d,  The  unhooker,  operating  in  combination  with  the  thread  carrier." 

32.  For  an  Improvement  in  Tamiing  Hides,-  Edwin  Daniels,  Lafayette,  Wisconsin. 
Claim. — "  The   use  of  saltpetre,  alum,  and  sulphuric   acid,  respectively,  in  solution 

of  catechu,  or  other  substance  containing  an  equivalent  amount  of  tannin." 

33.  For  an  Improvement  in  Anchors,-  Thomas  L.  Dalton,  City  of  New  York. 
Claim. — "  An  anchor." 

34.  ?'or  an   Improved  Made  of  Constructing   Stalls  for   Horses,-    Henry  Eddy,  North 

Bridge  water,  Massachusetts. 

Claim. — "A  crib  or  manger,  with  the  inclined  planes.  Also,  the  space  partially  in- 
closed by  the  inclined  planes,  with  a  vertical  opening." 
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35.  For  an  Improvement  in  Operating  Slide    Valves  for  Steam  Engines;  Robert  H. 

Fletcher,  Brooklyn,  New  York. 
Claim. — "  The  arrangement  of  the  slide  valve  and  stem,  with   their   operative  parts 
within  the  steam  chest,  so  that  they  may  be  operated  from   the  piston  head   within  the 
steam  cylinder." 

36.  For  an  Improvement  in  Instruments  for  Measuring  Boards.-  James  Jones,  Roches- 

ter, New  York. 
Claim. — "  My  means  of  so  adapting  the  instrument,  that  it  may  be  applied  to  the 
actual  surface — whether  of  a  board  or  other  article— such  means  consisting  of  the  outer 
and  inner  disks,  combined  with  the  two  indices,  one  of  said  indices  being  intended  to 
regulate  the  position  of  the  friction  roller  on  the  inner  disk,  and  the  other  for  indicating 
the  quantity  measured." 

37.  For  an  Improvement  in  Artificial  Legs.-  Benjamin  W.  Jewett,  Gilford,  N.  H. 

Claim. — "  1st,  The  spiral  spring,  in  combination  with  the  rod,  hook,  and  cross  brace. 
2d,  The  method  of  attaching  the  tendo-achilles  and  the  cord  to  the  thigh,  by  the  use 
of  the  pins.     3d,  The  bolts,  in  combination  with  the  straps  and  their  metallic  boxes." 

38.  For  an  Improvement  in  Milking  Shields.-  Orwell  H.  Needham,  City  of  N.  York. 

Claim. — "  Combining  the  perforated  band  or  ring,  or  its  equivalent,  with  the  yicldinqr 
lining  whereby  an  inward  pressure  against  the  teat,  or  nipple,  is  produced — the  point  of 
eaid  pressure  being  changeable  at  pleasure." 

39.  For  an  Improvement  in   Processes  for  Reducing  Zinc    Ores;  Samuel  Wetherill, 

Bethlehem,  Pennsylvania. 
Claim. — "  Causing  the  metallic  vapors  of  zinc,  driven  off  from  the  ore  by  heat,  to  pass 
through  a  charge  of  heated  or  incandescent  coal,  or  other  carbonaceous  matter." 

40.  For  an  Improvement  in  Making  Cop   Tubes;  Nathaniel   Whitmore,  Assignor  to 

self,  Somerville,  and  G.  W.  Keene,  Lynn,  Massachusetts. 
Claim. — "  The   tube   with  its  backing,  in  combination   with  the   spindle.     Also,  the 
tubular  step  for  the  support  of  the  tube  while  it  is  being  flanched,  in  combination  with 
the  receiver." 

41.  For  an  Improvement  in  Cultivator    Teeth;  James  P.  Cramer,  Assignor  to  Hiram 

Cramer,  Schuylerville,  New  York. 
Claim. — "  My  improved  tooth,  composed  of  a  properly  shaped  sheet  metal  blade  and 
shank,  with  an  iron  head  cast  upon  the  shank,  and   embracing  its  outer  and  inner  sur- 
faces in  such  a  manner  that  the  said  blade,  shank,  and  head  of  the  tooth  will  form  but 
a  single  piece." 

42.  For  an  Improvement  in  Hemp  Brakes;   Samuel  H.  Little,  St.  Louis,  Missouri. 

Claim. — "  Placing  the  feeding  rollers  and  the  throat  bars  in  one  and  the  same  mov- 
able frame,  for  the  purpose  of  enabling  said  frame  to  be  so  adjusted  as  to  give  any  de- 
sired space  between  said  throat  bars  and  the  beating  bars  of  the  reciprocating  gate, 
without  varying  the  distance  between  said  feeding  rollers  and  the  throat  bars.  Also, 
securing  the  throat  bars  ^vithin  their  supporting  frame,  in  such  a  manner  that  they  can 
be  so  adjusted  as  to  form  a  wider  or  a  narrower  opening  to  the  reception  of  hemp  stalks 
of  different  sizes;  but  this  I  only  claim,  when  the  said  throat  bar  supporting  frame  is 
so  arranged  in  relation  to  the  supporting  frame  of  the  reciprocating  gate,  that  their  dis- 
tance from  each  other  can  be  so  adjusted  that  the  action  of  the  beaters  will  be  exactly 
adapted  to  the  size,  quantity,  and  condition  of  the  hemp  stalks  fed  through  said  throat. 
Also,  the  combination  of  the  shaking  shoe  with  the  reciprocating  gate." 

43.  For  an  Improvement  in  Pumps;   G.  W.  B.  Gedney,  City  of  New  York. 

Claim. — "The  working  leaf  valve,  or  four-way  cock,  arranged  with  respect  to  the 
two  cylinders  and  solid  pistons,  so  as  to  give  a  more  direct  and  unobstructed  course  to 
the  water,  than  is  obtained  in  the  slide  valve  pump,  patented  by  Webster." 
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JVotes  on  the  Progress  of  Engineerings  ^'c* 

Southampton,  JVovember  24/A,  1856. 

The  United  States  steam  frigate  Merrimac  sailed  from  here  on  the 
29ih  ult.,  having  had  her  defective  foot-valves  in  air  pumps  replaced  by 
new  ones,  with  larger  area  through  the  gratings,  the  old  valve-seats  hav- 
ing 176  sq.  in.,  and  the  new  ones  230  sq.  in.  for  each  foot-valve,  as  men- 
tioned in  our  last  number. 

We  have  been  favored  by  Mr.  Long,  the  chief  engineer,  wifh  the 
result  obtained  by  this  increase,  viz:  in  one  engine  2  in.,  and  in  the 
other  1^  ins.  more  vacuum  in  the  condensers. 

By  a  friction  diagram  taken  from  these  engines,  with  the  screw  dis- 
connected (that  is,  hoisted),  and  the  vessel  at  anchor,  the  11.  P.  absorbed 
in  friction  alone  appears  to  equal  71  H.  P.  ;  but  of  course  this  amount 
would  be  greater  when  the  whole  pressure  of  steam  is  admitted  to  the 
engines  for  propelling  the  vessel  :  in  other  words,  the  friction  of  the 
machinery,  when  loaded,  would  of  course  exceed  the  friction  when  the 
diagrams  were  taken.     The  actual  amount  of  the  increased  friction  of 
the  load  cannot,  of  course,  be  measured  by  the  indicator,  and  must  be  a 
constantly  varying  quantity  ;  but  Mr.  McNaught  estimates  it  at  ^'^  th  of 
the   increased    pressure    upon    the    piston.      The   diagrams  below   are 
accurate  copies  of  those  obtained  from  the  Merrimac  under  the  before- 
mentioned  circumstances.     It  will  be  observed  that  the  revolutions,  at 
MERRIMAC,  "  C,"  H.  P.  =70-7 
Friction  Diagram,  Forward  Engine,  October  23,  1856, 
Revolutions,  40.     Average  Pressure,  2-3^. 


MERRIMAC,  H.  P.  =  72-7. 

Friction  Diagram,  After  Engine,  October  23,  1856. 

Revolutions,  40.     Average  Pressure,  2'46. 


the  time  the  diagrams  were  taken,  were  only  40  per  min.,  whereas  the 
average  revolutions  at  sea  are  about  45  per  min.  ;  but  we  think  that 
the  chief  engineer  exercised  commendable  caution  in  not  allowing  his 
engines  to  run  too  quick,  as  it  is  a  delicate  operation  to  try  experiments 
on  large  engines  when  unloaded.  We  remember  one  instance  in  which 
the  cylinder  of  a  large  paddle  engine  was  split  whilst  running  without 
the  floats. 

•  From  the  Lond.  Artizan,  Dec,  1856. 
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Tlie  Peninsular  and  Oriental  Company's  screw  steam  ship  Simla  sailed, 
with  the  mails  on  board,  on  the  12th  inst,  for  Sydney.  She  has  been 
(•harlered  for  two  years,  by  the  European  and  Australian  Royal  Mail 
Company,  and  will  run  in  conjunction  with  the  Oneida  and  European 
from  Sydney  to  Suez.  The  Simla  is  a  very  fine  vessel,  and  has  per- 
formed admirably  during  her  long  engagement  in  the  transport  service  ; 
one  of  her  runs,  viz.,  from  Plymouth  to  Malta  Harbour,  in  6  days  20 
hours,  a  distance  of  2012  knots,  has  never  been  surpassed.  She  was 
huilt  in  Hull,  and  machinery  by  Messrs.  Tod  &  McGregor  of  Glasgow, 
in  1854  ;  has  geared  engines,  the  multiple  being  110  to  37. 

Diameter  of  cylinder,  .  .  .90  ins. 

Stroke  of  pistons,  .  .  fi  ft.    6    "  " 

Each  piston  has  four  rods,  with  the  ordinary  steeple  motion.  Screw 
propeller  has  three  blades;  diameter,  17  ft.  6  ins.  ;  pitch,  23  ft.,  and 
uniform. 

The  boilers,  four  in  number,  are  on  Messrs.  Lamb  &  Sumner's  patent 
tlue  principle,  and  have  produced  very  economical  results,  the  consump- 
tion of  coal  at  sea,  being  only  3-8  lbs.  per  indicated  H.  P.  per  hour. 

The  Simla  was  tried  at  the  measured  mile  in  Sioke's  Bay  on  the  7th 
inst.,  a  great  number  of  scientific  and  commercial  gentlemen  interested 
in  steam  navigation  being  present.  She  was  very  deeply  laden,  having 
on  board  all  her  coal,  stores,  &c.,  for  the  voyage  to  Australia. 

Her  draft  forward  was  21-6  )    ^0  ft.  lOi  ins.  mean  draft. 
"       aft  "    20-O  ) 

Tons.^ 


Coal  on  board 

1460  i 

Water        " 

60  y 

Total  d 

ead  weight 

on  board  =  1860  tons. 

Spare  gear,  &c. 

40  1 

Stores  and  Cargo 

300  J 

Immersed  midship  section, 

648  sq.  f 

Log  on 

Measured  Mile. 

Mile. 

Time. 

Speed. 

Revs. 

Steam.     Vacuum. 

M.  8ec. 

lbs.           ins. 

1st,  .  .  . 

.  4-42 

12-776 

19^ 

15i              26 

2d,  .  .  . 

.  5-25 

11-077 

19 

15                26 

Mean  Speed 

, 

, 

. 

.     =  11-921  knots  per  hour. 

Speed  of  Screw 

. 

13- 

Slip  of 

• 

. 

1-1 

Do.  per  cent 

. 

• 

=  9. 

Coefficient  of  innrrrsed  midship  section,  .  .  _     623  sq.  ft. 

This  trial  was  made,  as  will  be  observed,  under  the  disadvantages  of 
great  immersion,  and  from  the  draft  forward  exceeding  that  aft ;  but  this 
will  be  remedied  as  she  proceeds  on  her  voyage,  and  her  coals  are  con- 
sumed, chiefly  from  the  forepart  of  the  centre  of  gravity  of  the  vessel, 
which  will  lighten  her  more  quickly  forward  than  aft.  She  was  tried 
June  28,  1S54,  on  her  arrival  from  Scotland,  at  the  same  measured  mile, 
her  draft  being  18  ft.  forward,  and  17  ft.  aft ;  immersed  midship  section 
—  517  sq.  ft.,  when  her  mean  speed  was  13-35  knots  per  hour. 

The  Oneida,  which  sailed  from  here  on  the  19th  ult.  for  Sydney, 
arrived  at  St.  Vincents  on  the  28th,  after  a  fine  run  of  nine  days  six 
hours  ;  the  distance  is  2350  knots. 

H.  M.  S.  Himalaya  is  still  at  Plymouth,  uncommissioned.    We  under- 
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stand  that  the  Government  engineers  are  so  satisfied  with  the  plan 
adopted  by  Gray,  her  late  engineer,  for  the  repair  of  her  thrusting- 
block,  that  they  have  had  the  length  of  shafting  which  contains  the 
thrusting-collars  put  into  a  lathe  in  the  steam  factory,  and  thoroughly 
carried  out  his  plan,  by  turning  the  collars  down  to  a  true  surface,  and 
pinning  brass  rings,  in  halves,  on  to  their  thrusting  surfaces.  By  this 
means  the  new  brass  rings  will  thrust  against  the  lignum  vitae  segments, 
whereas,  before  this  alteration,  the  roughened  iron  collars  formed  the 
rubbing  surface  in  contact  with  them.  We  mentioned  in  a  former  number 
that  the  idea  of  fitting  these  lignum  vitfe  segments  occurred  to  Mr.^  Gray, 
in  consequence  of  the  rapid  wear  of  the  brass  rings  in  the  Himalaya's 
thrust-block  ;  and  we  are  pleased  to  be  able  to  add  that  this  simple 
'  method  of  quickly  and  cheaply  renewing  the  thrusting  surfaces  of  these 
blocks,  is  likely  to  be  adopted  in  other  government  steamers,  where  (he 
same  difficulties  have  occurred.  Mr.  Gray  has  received  the  thanks  of 
the  commander  of  the  Himalaya,  Captain  Priest,  and  also  the  expression 
of  satisfaction  from  the  Admiralty.  We  should  like  to  hear  of  soraf 
more  solid  proof  of  their  Lordship's  appreciation  of  Mr.  Gray's  services. 

Plan  of  Thrust-collars  and  Bearing,  Himalaya. 
Sc*4e,  H  in.  =  1  ft. 
A.,  A.  A,  arc  the  lignum  vita  segments;  b,  b,  the  new  brass  rings. 


By  the  subjoined  sketch  our  readers  will  perceive  that  the  thrusting 
surface  in  the  Himalaya's  thrust-block,  has  been  increased  from  496 
sq.  ins.,  as  before  the  alteration,  to  571  sq.  ins.  We  may  add  that  it  is  a 
very  important  item  to  the  success  of  wood  bearings  that  their  surfaces 
shall  be  thoroughly  lubricated  ;  in  the  present  case  this  is  effected  by 
scoring  the  surface  of  the  brass  rings  with  races,  which  allows  the  water 
to  circulate  freely  on  all  parts  of  the  collars.  We  believe  that  water 
must  be  allowed  to  flow  on  all  wood  bearings  of  this  nature,  as  tiie  small 
quantity  of  oil  which  could  be  allowed  for  lubrication,  would  not  be 
sufficient  to  carry  off  the  heat  caused  by  friction. 

The  Belgian  and  New  York  screw  steamship,  Leopold  i/.,  has  just 
arrived  here  for  the  purpose  of  being  docked  for  survey  by  Lloyd's 
Ageii!s,  She  was  built  and  fitted  with  machinery  by  the  Cockerill 
Company,  of  Belgium,  and  is  reputed  to  be  a  fast  ship.  She  is  about 
1800  tons  burden,  with  inverted  cylinder  engines  of  340  nominal  II.  P. 


Diameter  of  cylinders, 

Stroke  of  piston, 

Kevoliitions  per  minute,  average, 

^'ominal  H-  P.  at  above  revolutions, 


60  ins. 
4  ft. 


35. 
336. 
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Her  engines  have  each  two  piston  rods,  the  air  pumps  beinsj  woiked 
by  beams  from  the  cylinder  cross-heads,  and  so  assisting  to  balance  the 
weight  of  piston  and  connecting-rods. 

There  is  also  a  large  balance  wheel  keyed  on  to  the  crank  shaft,  which 
answers  for  turning  engines  by  hand,  and  in  some  degree  as  a  fly-wheel. 

The  screw  is  thiee-bladed,  and  projects  beyond  the  after  stern-post, 
as  in  Beattie's  patent,  the  rudder  being  enclosed  in  the  space  between 
the  two  stern-posts,  and  the  screw  shai't  dividing  it  in  two  pieces,  which 
are  connected  by  an  oval  looped  rudder  post.  The  screw  is  18  feet 
diameter,  and  36  feet  pitch,  so  that  with  35  revolutions  of  engines,  the 
speed  of  screw  equals  12-4  knots  per  hour;  and,  as  the  diameter  is  so 
very  large  (for  the  power  transmitted  through  it)  there  is,  of  course,  but 
little  slip. 

The  tubular  boilers  have  twelve  furnaces,  3  8  wide,  and  7  ft.  long  ; 
thus  giving  308  sq.  ft.  of  grate  surface  ;  the  tubes,  290  in  number,  are 
7  ft.  long,  and  3^  outside  diameter.  We  hope  to  give  some  particulars 
of  this  vessel  in  our  next. 

Tne  Belgiqi/e,  belonging  to  the  same  Company,  which  sailed  from 
here  for  New  York  last  month,  arrived  at  that  port  after  a  run  of  nine- 
teen days,  having  met  with  very  strong  head  winds  the  whole  way 
acro:fS. 


On  Electrical  Conduction  in  Submarine  Cables*  By  William  Thomson'. 

There  are  some  conclusions  from  my  theory  of  electrical  conduction 
iii  submarine  cables  which,  if  correct,  must  be  found  valuable  in  plan- 
ning the  best  dimensions  and  arrangement  of  wires  and  insulating  tubes 
for  telegraphic  communication  between  Britain  and  America  : — an  under- 
taking at  present  actually  in  progress,  as  appears  from  statements  in  the 
JUhenceum.  It  is,  therefore,  of  importance  that  such  of  your  readers  as 
may  be  interested  in  the  subject  should,  without  delay,  have  some  evi- 
dence to  allow  them  to  judge  as  to  the  validity  of  the  objections  to  those 
conclusions  which  Mr.  VVildman  Whitehouse  made  in  his  communication 
to  the  British  Association  at  Cheltenham  (reported  Jlthen.  August  30,) 
and  which  he  still  maintains  in  his  letter  recently  addressed  to  you  [Jtken. 
Oct.  11,)  notwithstanding  my  confident  assertion  of  their  correctness  and 
my  reference  to  the  theoretical  demonstration  {Proceeding a  of  the  Royal 
Society,  May  10,  1855,  and  Philosophical  Magazine,  vol.  Jan.  to  June, 
1856,)  as  supporting  this  assertion  by  unassailable  evidence  [Jlthen.  Oct. 
4).  On  this  account,  ratiier  than  from  any  desire  to  continue  in  your 
columns  a  controversy  which  I  believe  will  be  easily  adjusted  by  private 
correS[»ondence,  i  offer  you  the  following  remarks. 

The  points  of  greatest  practical  impoitance  in  my  conclusions  are,  1, 
''the  law  of  squares,"  as  it  has  been  called  by  Mr.  W.  Whitehouse;  and, 
2,  the  influence  of  lateral  dimensions  of  wire  and  insulating  coat  on  the 
rapidity  of  signals  by  a  submarine  cable  of  stated  length.  It  is  on  these 
points  chiefly  that  Mr.  W.  Vv'hltehouse  brings  his  attack,  and  it  is  to  these 
tliat  I  shall  confine  my  present  dr'fence. 

•  From  the  Lond.  Athenscum, November,  1856. 
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1.  Law  of  Squares. — In  his  Cheltenham  communication,  Mr.  W.  White- 
house  brings  forward  the  following  table  of  results,  as  conclusive  against 
the  law  of  squares: — 

Amount  of  Retardation  observed  at  various  Distances.    Voltaic  Current.    Time  stated 

in  Parts  of  a  Second. 


Mean  of    Mean  of  I  Mean  of 

550        i      110       I     1840 
obsrvns.  ,  obsrvns.  .  obsrvns. 


83  miles.    I RG  miles.  249  miles. 
•08  -14  -36 


Mean  of 

1960 
obsrvns. 


Mean  of  120  simulta- 
neous observations. 


498  miles.  535  miles.  11020  miles.i 
•79        '        -74  1-42       i 


The  retardation  here  shown  as  the  results  of  undoubtedly  trustworthy 
observations,  are  not  proportional  to  the  squares  of  the  distances  ;  but  it 
depends  on  the  nature  of  the  electric  operation  performed  at  one  extre- 
mity of  the  wire,  and  on  the  nature  of  the  test  afforded  by  the  indicating 
instrument  at  the  other  extremity,  whether  or  not  any  approach  to  the  law 
of  squares  is  to  be  expected  in  the  observed  results.  Thus,  the  following 
table,  which  I  have  derived  solely  from  theory,*  shows  for  different 
lengths  of  cable,  of  certain  lateral  dimensions,  the  delays,  from  the  in- 
stants of  beginning  various  definitely  specified  electrical  operations  at  one 
extremity  experienced  in  waiting  for  the  indications  by  each  of  two  defi- 
nite tests  of  electrical  effect  at  the  other  extremity  : — 


Dura- 

150 milfg. 

300  miles. 

600  miles. 

1'200  miles. 

2400 

miles. 

Times  from  begin- 

tions of 

ning  of  battery- 

battery 

action  till 

actioD. 

i 

streni;th  of  cur- 
rc-Dt  rises  to 

1 

K  max. 

max. 

■}i  max. 

max. 

•%  max. 

max 

•i^  max. 

max. 

%  max 

max. 

Acconds 

seconds. 

seconds. 

seconds. 

seconds. 

seconds. 

second.s. 

seconds. 

seconds. 

seconds,  [seconds.  1 

•0 

•on 

■01(4 

•044 
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-7 
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•353 
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8- 

•0378 
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!     -151 

8-000 

•604 
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10- 

la- 

•0378 

lB-000 

•1.51 

16-000 

•604 

16000 

2-416 

16-00 

900 

17-47 

2i- 

•0378 

•24000 

•151 

24-000 

•604 

24  000 

2-416 

24-00 

9-60 

25-33 

'        00 

•0378 

CO 

•151 

GO 

•604 

CO 

2-416 

00 

9-e64 

CO 

The  electrical  operation  to  which  the  first  horizontal  series  of  numbers 
in  the  table  refers  is  in  strictness  an  infinitely  short  apj)lication  of  an  in- 
finitely intense  electro-motive  force  ;  but,  practically  this  condition  will 
be  realized  to  a  sufficient  degree  of  approximation  for  verifying  the  result 
by  ap()lying  a  powerful  battery  or  an  electro-magnetic  impulse  during  onr- 
twentieih,  or  any  smaller  fraction  of  the  time,  shown  as  the  delay  of  the 
maximum  in  each  case, — for  instance,  during  ,  J^q  of  a  second,  or  any 
less  tiiiie,  for  the  150-mile  cable,  or  during  ^ih  of  a  second  or  any  less 

•  I  have  obtained  tho  tiibul.ited  results  merely  by  inspection  from  a  diagram  of  curves 
published  with  my  first  communication  to  the  Royal  Society  on  the  subject.  The  deci- 
mals will,  no  doubt,  require  some  correction  when  exact  calculations  are  made,  as  will 
very  soon  be  the  case.  The  lateral  dinu-iisioiis  for  which  the  table  has  l>e<'i)  calculated 
are  those  of  a  single  wire  cable,  copper  wire  -065  in.  diameter,  gutla  purcha  tube  j-in. 
outer  diameter. 
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time  for  the  cable  of  2400  miles.  The  electrical  operations  referred  to 
in  the  other  horizontal  lines  consist  of  applications  of  one  pole  of  a  con- 
stant battery  during  the  stated  times.  In  every  case  the  extremity  oper- 
ated on  is  supposed  to  be  put  in  connexion  with  the  earth  at  the  instant 
when  it  is  disconnected  from  the  battery.  The  other  extremiiy  is  sup- 
posed to  be  always  kept  in  connexion  with  the  earth.  The  conductor 
of  the  indicating  instrument  through  which  this  connexion  is  established 
is  supposed  to  exercise  but  a  small  resistance  compared  with  that  of  any 
number  of  miles  of  the  wire,  and  is  assumed  to  give  rise,  by  electro-mag- 
netic induction,  to  no  delay  comparable  with  that  due  to  the  induction  of 
the  other  kind  (peristaltic  induction)  in  the  cable  in  each  case.  This  last 
condition  will  be  far  from  being  fulfilled,  except  for  the  longest  cable, 
\\hen  large  coils  with  soft  iron  cores  are  used  in  the  indicating  instrument, 
as  any  one  will  be  ready  to  admit  who  has  seen  Faraday's  beautiful  mag- 
neto-optical experiujent,  and  has  remarked  the  gradually  rising  illumina- 
tion consequent  on  the  sudden  completion  of  the  voltaic  circuit. 

Now,  it  will  be  observed  that  the  law  of  squares  is  fulfilled  throughout 
no  horizontal  line  of  the  table,  except  the  first  and  the  last.  If,  for  instance, 
we  take  the  series  of  retardations  of  f  of  maximum  strength,  and  of  max- 
imum strength  consequent  on  an  application  of  the  battery  for  one-third 
of  a  second,  we  have  the  following  comparative  view  : — 

Lengths,  .         .  150         300  600  1200         2400 

Retardation  of  I  maximum,       .  -0378      -145         -352  -84  2-93 

Raardations  of  maximum,    .         .        -333         -354  -49  M7  4-27 

Here  the  retardation  of  the  f  maximum  is  a  little  short  of  four  times  as 
much  in  the  300  mile  cable  as  in  the  150  ;  it  is  only  2^  times  as  much 
in  the  600  as  in  the  300  ;  only  2^  times  as  much  in  the  1200  as  in  the 
600;  and  only  3.V  times  as  much  in  the  2400  as  in  the  1200  ;  instead  of 
being  4  times  greater  in  each  of  the  longer  cables  than  in  the  other  of 
half-len"'th,  as  it  would  be  if  the  law  of  squares  were  applicable. 

By  comparing,  on  the  same  principle,  Mr.  VV.  VVhitehouse's  results 
quoted  above  [Athen.  Aug.  30,  p.  10J3),  we  find  very  analogous  devia- 
tions from  the  law  of  squares;  but  for  a  strict  verification  of  tiieir  agree- 
ment ivit'i  theory,  it  would  be  necessary  to  have  a  precise  specification  of 
the  electrical  operations  which  were  performed  at  one  extremity,  and  of 
the  exact  nature  of  the  test  of  electrical  eliect  afforded  by  the  receiving 
instrument  at  the  other  extremity.  The  manuscript  of  tlie  Cheltenham 
paper,  to  which,  through  the  courtesy  of  Mr.  Whitehouse,  I  have  had 
access,  shows  that  the  operations  were  certainly  not  such  us  could  give 
effects  on  the  whole  manifesting  the  law  of  squares  even  approximately,  and 
makes  me  think  it  probable  that  electro-magnetic  induction  in  the  receiv- 
ing instrument  has  most  sensibly  inlluenced  the  retardations  observed  with 
the  shorter  lengths  of  cable,  increasing,  relatively,  those  observed  with 
the  shortest.  Each  application  of  the  battery  appears  to  have  been  main- 
tained for  a  second,  and,  therefore,  whether  this  was  instantly  followed 
by  a  reverse  application  (as  appears  to  have  been  the  case),  or  by  the 
establishment  of  a  connexion  with  the  ground,  the  law  of  squares  ought 
to  be  verified  very  closely  for  all  lengths  of  cable  less  than  300  miles,  if 
the  battery  power  is   arranged  so  that  the  maximum   strength  of   the 
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current  is  in  all  cases  the  same.  Accordingly,  we  have  a  tolerable  verifica- 
tion of  the  law  of  squares  by  Mr.  VVhitehouse's  observed  retardations  in 
the  166  mile  and  the  249  mile  cable,  which  are  respectively  -14  and  -36. 
These  show  an  even  greater  increase  of  retardation  in  the  greater  length 
than  according  to  that  law,  which  would  have  been  exactly  verified  by 
the  numbers  '14  and  '315.  If  the  iudicaling  instrument  does  not  show 
its  effect  until  a  somewhat  larger  proportion  than  f  of  the  maximum 
strength  is  reached,  the  retardation  in  498  miles  may  be  either  more  or 
less  than  twice  the  retardation  in  249  miles  ;  and  if  it  be  only  little  more 
than  twice  (being  •79  as  Mr.  Whitehouse  finds  it),  it  will  follow  from  the 
theory  as  illustrated  by  the  table  that  the  retardation  in  996  miles  ought 
to  be  found  considerably  less  than  twice  the  retardation  in  498.  Thus 
Mr.  Whitehouse  finds  even  the  retardation  in  1020  miles  less  than  the 
double  of  the  retardation  which  he  finds  in  498  miles.  Another  cause 
■which  may  contribute  to  deviations  frocn  the  law  of  squares,  and  which 
must  most  seriously  derange  the  results  from  agreement  with  any  easily 
calculated  indications  of  theory,  is  the  inconstancy  of  the  galvanic  battery 
employed.  It  is  well  known  to  all  who  have  used  the  sand-battery,  or 
any  other  form  of  battery  which  evolves  gaseous  hydrogen  during  its 
continuous  action,  that,  in  commencing  to  act  after  having  been  quiescent 
for  any  time,  it  acts  with  immensely  greater  electro-motive  force  than  it 
can  keep  up,  and  that  during  the  initial  second  of  its  operation  the  elec- 
tro-motive force  falls  in  general  with  great  rapidity.  This  circumstance 
it  is  probable,  largely  intluences  the  phenomena  which  Mr.  Whitehouse 
observed  ;  and  if  it  does,  must  complicate  extremely  the  chaiacter,  both 
relative  and  absolute,  of  the  electrical  operations  used  in  his  experiments 
on  different  lengths  of  cable. 

It  appears  then,  that  in  the  one  case  of  comparison  in  which  a  mani- 
festation of  the  law  of  squares  could  be  expected,  that  law  is  manifested 
by  Mr.  Whitehouse's  results,  and  that  in  all  other  cases,  so  far  as  the  data 
supplied  suffice  for  testing,  they  agree  with  the  theory  of  which  the  law 
of  squares  is  a  part. 

To  test  the  theory  extensively  and  strictly  by  observations  with  Mr. 
Whitehouse's  instruments  will,  probably,  not  be  easy  without  using  either 
a  constant  battery  or  a  system  of  measured  electro-magnetic  impulses. 
It  will,  however,  I  have  no  doubt,  be  quite  practicable  with  a  sufficient 
number  of  cells  of  Daniell's  battery  to  verily  the  law  of  squares  with 
considerable  precision  for  lengths  of  cable  from  498  miles  upwards.  All 
that  will  be  necessary  will  be  to  take  such  battery  powers  as  to  give  the 
same  permanent  current  through  the  cable  and  instrument  in  the  dillerent 
cases,  that  is  to  say,  to  make  the  numbers  of  cells  used  proportional  to 
the  lengths  of  the  cable;  and  in  each  experiment  to  hold  on  the  battery 
connexion  until  after  the  indicating  instrument  has  made  its  mark.  The 
most  favorable  relation  between  the  sensitiveness  of  the  indicator  and  the 
battery  power,  to  give  a  sharp  test,  is  such  that  the  full  strength  ot  the 
permanent  current  is  about  four  times  the  strength  tliat  just  moves  the 
index.  But  this  would  probably  give  too  small  a  retardation  in  the  498 
mile  cable  to  free  the  comparison  from  large  influence  of  electro-mag- 
netic induction  in  the  coils,  and  it  may  be  that  a  more  satisfactory  test 
would  be  obtained  with  the  actual  instruments,  by  using  battery  power 


118  Mechanics,  Physics,  and  Chemistry. 

capable  of  tnaintainino;  a  permanent  current  more  by  only  3d  or  ;|th  than 
enough  to  give  an  indication. 

2.  Influence  nf  Lnltral  Dimensions  of  Conductor  and  Insulating  Tube  on 
Rapidity  of  Electrical  jlction. — My  remedy  for  inconvenient  slowness  of 
action  in  a  submarine  cable  is  an  increased  diameter  of  conductor  and  of 
gutta  percha  coat,  in  the  same  proportions,  or  in  different  proportions, 
indicated  by  economical  considerations  calculable  from  theory  with  data 
as  to  the  price  of  copper,  gutta  percha,  and  iron,  and  the  relative  expense 
and  risk  in  laying  cables  of  different  weights  (see  my  first  communication 
on  the  subject  referred  to  above).  Until  the  price  of  copper  comes  to  be 
a  serious  consideration  in  comparison  with  the  whole  expense  of  making 
and  laying  the  cable,  an  increase  in  the  diameter  of  the  conductor  alone, 
up  to  a  certain  limit,  without  any  increase  in  the  thickness  of  the  gutta 
percha  tube,  may  be  the  cheapest  remedy.  Accordingly,  in  my  state- 
ment quoted  by  Mr.  Whitehouse,  either  on  thick  copper  wire,  or  (as  is 
preferable  for  mechanical  reasons)  "a  number  of  small  wires  twisted 
together"  is  recommended  to  obviate  inconvenient  slowness  of  utterance. 
Mr.  Whitehouse  tests  this  proposal  by  three  wires  connected  at  their  ends 
so  as  to  afford  a  tripple  conducting  channel,  6m^  separated  throughout  their 
lengths  by  their  gutta  percha  coats.  Now  it  is  perfectly  clear  that  an  elec- 
trical impulse  through  three  wires  so  arranged  cannot  differ  from  the  sum 
of  three  separate  electrical  inapulses  of  one-third  strength  each  through 
any  one  of  the  wires,  except  in  virtue  of  mutual  peristaltic  induction. 
With  these  very  wires  Mr.  Whitehouse  found  the  effects  of  mutual  peri- 
staltic induction  to  be  extremely  slight,  requiring  some  of  his  finest  tests 
to  be  shown  at  all.  How  then  he  found  "  the  retardation  nearly  twice 
as  great  with  the  triple  wire  as  in  one  of  the  wires  alone,"  is  an  anomaly 
which  it  is  not  my  part  to  explain.  I  may  be  allowed  to  suggest  as  a 
possible  explanation,  that  he  used  only  battery  power  enough  to  give  the 
same  permanent  current  through  the  triple  wire  as  through  the  single  wire 
in  the  comparative  experiments,  and  that  the  triple  conductor  exhausted 
the  high  initial  electro-motive  force  much  more  rapidly  during  the  first 
quarter  of  a  second  than  the  single  wire.  In  reality,  when  justice  is  done 
to  the  triple  wire,  it  will  be  found  to  transmit  the  action  a  very  little  more 
rapidly  than  one  wire  alone;  in  consequence  of  the  diminution  of  electro- 
static capacity  in  each  wire,  which  is  caused  by  mutual  induction  among 
the  three  when  equal  neighboring  parts  of  them  are  similarly  and  equally- 
electrified  at  each  instant.  But  my  law  regarding  the  effect  of  increasing 
the  diameter  of  one  wire  or  of  using  a  number  of  fine  wires  twisted  together, 
is  neither  proved  nor  disproved  by  experiments  on  the  combined  effects  of 
a  number  of  wires  about  as  widely  separated  from  one  another  as  from 
their  common  iron  sheath. 

Neither  on  the  two  points  to  which  I  have  especially  adverted,  nor  on 
any  other,  will  it  be  possible,  I  believe,  to  find  the  theory  at  fault  ;  and 
Mr.  Whitehouse  has  too  effectively  proved  himself  to  be  a  sincere  searcher 
for  truth  to  allow  me  to  doubt  that  he  will  sooner  or  later  fully  admit  the 
correctness  of  my  conclusions,  although  they  have  hitherto  appeared  to 
him  to  be  at  variance  with  the  phenomena  he  has  observed. 

On  the  other  hand,  I  have  much  pleasure  in  admitting  that  he  has  quite 
answered  my  objections  to  experiments  on  the  retardation  of  effects  of  a 


On  Submarine  Telegraphic  Cables.  119 

current  sent  through  a  certain  length  of  wire  backwards  and  forwards  in 
a  "multiple"  cable,  as  trustworthy  for  indicating  the  retardations  to  be 
expected  in  the  same  length  of  wire  laid  out  singly  to  an  untried  distance. 
I  am  very  glad,  too,  to  perceive  that  he  has  succeeded  in  convincing 
practical  men  by  his  experiments,  in  conjunction  with  Mr.  Bright  and 
Mr.  Morse,  that  a  cable  of  ordinary  lateral  dimensions  may  be  not  too 
slow  in  its  action  for  commercial  success  in  the  projected  sub-Atlantic 
telegraph. 

I  should  certainly  not  have  expected  that  this  would  be  found  to  be 
the  case  if  the  Varna  and  Balaclava  telegraph,  when  pushed  to  the  utmost^ 
had  been  found  to  be  inconveniently  slow;  but  although  I  have  never  been 
able  to  learn  any  particulars  as  to  the  experience  of  those  who  have 
worked  that  telegraph,  I  have  the  best  possible  reason  now  for  knowing 
that  if  nine  letters  per  second  have  not  been  delivered  by  it,  the  fault,  or 
rather  I  should  say  the  deficiency,  has  not  been  in  the  cable,  but  in  the 
instruments.  Measurements  published  since  the  beginning  of  the  present 
year  by  that  most  profound  and  accurate  of  all  experimenters,  Wilhelm 
Weber,  have  allowed  me  to  reduce  his  own  previous  determination  of 
the  electrical  conductivity  of  copper  to  the  proper  kind  of  unit  for  the 
telegraph  problem,  and  have  so  afibrded  me  the  data  for  calculating  the 
retardations  of  electric  signals  sent  through  a  copper  wire  of  stated  dimen- 
sions, insulated  in  any  specified  manner.  I  thus  find  that  the  retardation 
of  the  maximum  strength  at  one  extremity,  consequent  on  a  single  instan- 
taneous electrical  impulse  at  the  other  extremity  of  400  miles  of  Black 
Sea  cable,*  amounts  to  only  about  '117  of  a  second.  The  corresponding 
retardatiou  in  a  cable  of  equal  lateral  dimensions,  and  2400  miles  long, 
would  be  only  about  42 sec.  A  mode  of  operating  so  as  to  clear  a  wire 
rapidly  of  residual  electricity,  which  I  have  worked  out  from  theory,  and 
a  plan  for  telegraphic  receiving  instruments  to  take  the  most  full  advan- 
tage of  it  which  has  recently  occurred  to  me,  allow  me  now  to  feel  con- 
fident of  the  possibility  of  sending  a  distinct  letter  every  3.;^-  seconds  by 
such  a  cable.  This,  amounting  to  17  letters  per  minute,  would  give  200 
messages  of  twenty  words  in  the  24  hours,  and  at  30s.  a  message  would 
be  not  a  bad  return  for  1,000,000  /.  of  capital  expended.  The  rate  could 
be  augmented  to  a  letter  every  2^  seconds,  or  280  messages  in  24  hours, 
by  augmenting  the  diameter  of  copper  and  gutta  percha  tube  each  in  the 
proportion  of  5  to  4, — that  is  to  say,  by  using  a  copper  conductor  yi^ 
of  an  inch  diameter,  in  a  gutta  percha  tube  ^%\\\  of  an  inch  outer  diameter. 
From  the  letter  in  the  Daily  JVews  (Oct.  9),  I  can  form  no  idea  of  the 
rate  which  the  experiments  on  the  2000  miles  of  cable  promise  for  the 
delivery  of  the  messages.  That  letter  gives  no  information  whatever 
which  could  not  have  been  told  ten  years  ago  without  experiment,! 
and  which  was  not  actually  asserted  by  myself  a  year  and  a  half  ago, — 
except  this,  that  the  eminent  men  wlio  directed  and  assisted  in  those 
experiments  saw  something  that  convinced  them  of  the  practicability  of 
telegraphing,  at  a  rate  commercially  advantageous,  between  Newfound- 
land and  Ireland,  by  means  of  a  cable  of  such  dimensions  and  arrange- 

•  Or  a  sinplc  wire  cable  ;  copper  wire  _-  of  an  inch  in  diameter,  in  gutta  percha  tube 
}-iticli  external  diameter. 

I  See  my  labl  letter  to  the  Alhenxuin,  published  October  4. 
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ment  as  that  on  which  they  made  their  experiments.  If  they  can  satisfy 
themselves  that  the  effects  of  mutual  induction  between  wires  in  a  mul- 
tiple cable  of  such  a  length  will  not  be  injurious,  and  that  the  rates  of 
telegraphing  which  they  can  accomplish  are  as  good  as  those  I  have 
indicated,  then  a  multiple  cable,  such  as  that  proposed  by  Mr.  White- 
house  [Athen.  Aug.  30,  p.  1093),  will  be  undoubtedly  satisfactory.  But 
the  effects  of  mutual  induction  between  three  or  four  wires  in  a  cable 
2400  miles  long  will  be  decidedly  more  embarrassing  in  rapid  operations 
than  they  have  been  found  with  shorter  lengths;  and  even  without  the 
new  plans  of  working  to  which  I  allude  may  be  found  so  inconvenient 
that  single  wire  cables  will  be  preferred.  If  these  new  plans  of  wires 
are  to  be  used,  it  may  be  necessary  to  have  only  one  wire  under  one  iron 
sheath,  as  I  fear  they  would  not  succeed  in  a  multiple  cable,  although  on 
this  point  I  cannot  yet  speak  with  confidence. 

I  shall  only  say,  in  conclusion,  that  I  intend  to  prepare  and  publish  a 
table  of  different  sets  of  dimensions  for  cables,  with  estimated  rapidity  of 
transmitting  messages  by  each,  which  those  engaged  in  projecting  the 
Ocean  Telegraph  may  find  useful  if  their  experiments  leave  anything  un- 
decided as  to  the  best  plan  of  cable  for  their  purpose,  if  they  have 
any  confidence  in  scientific  deductions  from  established  principles. 

Invercloy,  Isle  of  Arran,  Oct.  24. 


0/1  JVature  Printing*     By  Henry  Bradbury,  Esq.,  M.  R.  I. 

(Continued  from  page  47.J 

During  the  next  twenty  years  Nature  Printing  was  but  indifferently 
prosecuted  by  various  persons  for  various  purposes.  iMr.  Taylor,  of 
Nottingham,  as  far  back  as  1842;  printed  lace,  &c.,  specimens  of  which 
were  exhibited  at  the  Great  Exhibition  ;  and  Mr.  Twining,  of  Notting- 
ham, in  1847,  printed  ferns,  grasses,  and  plants,  which  were  exhibited 
by  the  Botanical  Society  of  London,  He  adopted  the  same  plans  as 
those  used  by  Kniphof  and  Hoppe. 

In  1847,  also,  Dr.  Furguson  Branson  commenced  a  series  of  experi- 
ments, an  interesting  paper  upon  which  was  read  before  the  Society  of 
Arts  in  1851,  and  therein  for  the  first  time  was  suggested  the  appli- 
cation of  that  second  and  most  important  element  in  Nature  Printing, 
which  is  now  its  essential  feature — the  application  of  the  Electrotype. 

"I  beg  leave,"  says  he,  "to  bring  before  the  notice  of  the  Society 
of  Arts  a  new  method  of  engraving  plates  for  printing  ferns,  leaves, 

sea-weeds,  and  other  flat  plants Having  taken  in  gutta 

percha  some  impressions  of  terns,  the  singularly  beautiful  manner  in 
which  the  exact  character  of  the  plant  was  transterred  to  the  gum,  sug- 
gested to  me  the  possibility  of  printing  from  the  gutta  purcha  itself,  so 
as  to  produce  on  paper  a  facsimile  of  tlie  plant.  That  experiment 
partially  succeeded,  and  curiously  tested  the  elasticity  of  the  substance; 
for  the  impression  remained  uninjured,  after  being  subjected  to  the 
great  pressure  of  a  copper-plate  roller.  I  say  that  '\t  partially  succeeded; 
for  the  printer  found  it  utterly  impossible  so  thoroughly  to  cleanse  the 

•  From  the  Royal  Institution  of  Great  IJritain. 
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ink  from  the  margin  around  the  impression,  as  not  when  printed  to 
leave  a  dirty  stain  on  the  paper.  The  impressions  thus  produced  were 
very  accurate;  but  the  process  was  valueless  as  regards  multiplication 
of  the  prints." 

It  then  occurred  to  Dr.  Branson  that  an  electrotype  copy  would  obviate 
the  difficulty. 

He  afterwards  stated  that  he  abandoned  the  process  of  electrolyping 
in  consequence  of  his  finding  it  tedious,  troublesome,  and  costly,  to 
produce  large  plates.  Having  occasion,  however,  to  get  an  article  cast 
in  brass,  he  was  astonished  at  the  beautiful  manner  in  which  the  form  of 
the  model  was  reproduced  in  the  metal.  He  dt'termined,  therefore,  to 
have  a  cast  taken  in  brass  from  a  gutta  percha  mould  of  ferns,  and  was 
much  gratified  to  see  the  impression  rendered  almost  as  minutely  as  by 
the  electrotype  process;*  but,  however  curious  his  individual  specimens, 
the  process  produced  no  practical  result. 

In  1849,  Professor  Leydolt,  of  the  Imperial  Polytechnic  Institute  at 
Vienna,  availed  himself  of  the  resources  of  the  Impeiial  Printing-office 
to  carry  into  execution  a  new  method  he  had  conceived  of  representintr 
agates  and  other  quartzoze  minerals  in  a  manner  true  to  nature.  Pro- 
fessor Leydolt  had  occupied  himself  for  a  considerable  perio'l  in  exam- 
ining the  origin  and  composition  of  these  interesting  objects  in  geolot^y. 
In  the  cotirse  of  his  ex|ieriments  and  investigations  he  had  occasion  to 
expose  them  to  the  action  of  Huoric  acid,  when  he  found,  in  the  case  of 
an  agate,  that  many  of  the  concentric  scales  were  totally  unchanged, 
while  others,  to  a  great  extent,  decomposed  by  the  acid,  appeared  as 
hollows  between  the  unaltered  scales.  It  occurred  to  Leydolt  that  the 
surfaces  of  bodies  thus  corroded  might  be  printed  from,  and  copies  mul- 
tiplied, with  the  greatest  facility. 

The  sim[)lest  mode  for  obtaining  printed  copies  is  to  take  an  impres- 
sion direct  from  the  stone  itself.  The  surface  after  having  been  etched 
is  well  washed  with  dilute  hydrochloric  acid  and  dried  ;  then  carefully 
blackened  with  printer's  ink.  By  placing  a  leaf  of  pajierf  upon  it,  and 
by  pressing  it  down  upon  every  portion  of  the  etched  or  corroded  sur- 
face with  a  burnisher,  an  impression  is  obtained,  representing  the  crys- 
tallized rhomboidal  quartz  black,  and  the  weaker  parts  that  have  been 
decomposed  by  the  action  of  the  acid  wliite.  It  requires  but  a  small 
quantity  of  ink — and  particular  care  must  be  exercised  in  the  rubbin<y 
down  of  the  impression.  This  mode  is  good  as  far  as  it  goes — but  it  is 
slow  and  uncertain — and  incurring  a  certain  amount  of  risk,  owinf^  to 
the  brittle  nature  of  the  object ;  and  the  effect  produced  is  not  altogether 
correct,  since  it  represents  those  portions  black  that  should  be  white,  and 
those  white  that  should  be  black. 

The  stone  is  not  sufficiently  strong  to  be  subjected  to  the  action  of  a 
printing-press;  an  exacty«c-.<f/mz7e  cast,  therefore,  of  it  must  be  obtained, 
and  in  such  a  form  as  can  be  printed  from.  To  effect  this,  the  surface  of 
any  such  stone  (previously  etched  by  corrosion)  must  be  extended  by 
imbedding  it  in  any  plastic  composition  that  will  yield  a  perfectly  flat 

•  The  casting  in  brass  is  a  very  interesting  experiment — but  its  results  cannot  be 
compared  with  the  production  of  the  electrotype. 

t  India-paper  and  Chalk-paper  arc  the  best  adapted  for  the  purpose. 
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and  smooth  surface,  so  that  the  surrounding  surface  of  the  plastic  com- 
position will  be  exactly  level  with  the  surface  of  the  etched  stone:  all 
that  is  necessary  now  is  to  prepare  the  electrotype  apparatus,  by  which 
a  perfect  yac-smi/e  is  produced,  representing  the  agate  impressed,  as  it' 
were,  into  a  polished  plate  of  copper.  This  forms  the  printing  plate. 
The  ink  in  this  case,  as  opposed  to  the  mode  before  referred  to,  is  not 
applied  upon  the  surface,  but  in  the  depressions  caused  by  the  action  of 
the  acid  on  the  weaker  parts  ;  the  paper  is  forced  into  these  depressions 
in  the  operation  of  printing,  which  results  in  producing  an  impression  in 
relief — a  feature  that  is  rather  peculiar  to  the  process,  as  the  raised  ap- 
pearance, especially  in  the  case  of  plants,  adds  very  much  to  their  effect. 

The  impressions  printed  in  this  latter  manner  present  far  more  beauti- 
ful and  natural  representations,  since  the  crystallized  quartz  are  represented 
white,  while  the  decomposed  parts  appear  black. 

Professor  Leydolt,  however,  suggests  that  some  corroded  stones  are 
better  suited  sometimes  for  one  method  of  representation  than  the  other ; 
and  attention  should  be  paid  to  this  while  the  stones  are  being  exposed 
to  the  action  of  the  acid.  He  considers  that  important  advantages  will 
result  to  science  from  the  perfect  faithfulness  of  such  representations,  and 
from  the  facility  and  inconsiderable  expense  of  their  production. 

Other  objects  in  geology — such  as  the  fossil  remains  of  fishes,  plants, 
and  other  organic  remains — in  some  cases  can  be,  and  have  been,  copied 
with  unmistakeable  resemblance  to  the  original. 

It  is  not  clear  who  may  have  suggested  the  possibility  of  creating  im- 
pressions of  these  last-named  objects,  but  one  thing  is  beyond  a  doubt, 
that  the  production  of  them  was  left  entirely  to  the  judgment  of  Andrew 
"Worrino",  as  was  also  the  case  in  the  production  of  the  agates  and  other 
stones. 

In  operating  upon  this  class  of  objects,  it  is  desirable  that  the  ori- 
ginal should  be  as  flat  as  possible,  as  the  flatter  the  general  surface  is, 
the  more  successful  will  be  the  effect  produced. 

A  mould  in  the  first  place  is  taken  with  gelatine  or  liquid  gutta  percha, 
the  elasticity  of  which  materials  are  favorable  for  flattening  the  mould 
without  distortion  when  separated  from  the  original, — a  mode  that  is  to 
be  preferred  to  depositing  copper  direct  upon  them,  since  it  is  very  much 
more  easily  manipulated,  and  without  the  slightest  risk  of  damaging  the 
originals,  owing  to  the  absence  of  pressure. 

This  orelatine  or  gutta  percha  mould  is  rendered  metallic  or  conduct- 
ing in  the  usual  way  by  the  application  of  plumbago,  and  copper  is  de- 
posited until  of  sufficient  thickness  to  form  a  printing  plate. 

In  1852,  Mr.  Aitken,  of  Birmingham,  followed  the  footsteps  of  Kyhl 
in  various  experiments  made  by  him  in  Britannia  metal.  He  took  impres- 
sions of  lace,  skeleton-leaves,  feathers,  &c.,  in  Britannia  metal,  for  the 
purpose  of  ornamentation,  in  the  same  way  as  Kyhl  is  said  to  have  done 
in  articles  of  silver.  About  this  period  Dr.  Branson  again  made  experi- 
ments, and  endeavored  to  bring  Nature  Printing  into  practical  opera- 
tion. He  too  tried  impressions  on  Britannia  metal,  not  altogether  with 
the  view  of  printing  direct  from  such  plates,  desirable  as  it  would  be  to 
dispense  with  the  operation  of  taking  casts — but  of  transferring  impres- 
sions to  stone  ;  and  after  printing  an  impression  in  some  neutral  tint,  to 
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resort  to  coloring  by  hand.  (Specimens  of  this  method  were  lying  on 
the  table  ;  but,  on  examination,  would  not  bear  comparison  with  the  pro- 
ductions of  the  present  time.) 

In  the  Imperial  Printing-otfice  of  Vienna,  the  first  application  of  taking 
impressions  of  lace  on  plates  of  metal,  by  means  of  rollers,  took  place  in 
the  month  of  May,  L852  :*  it  originated  in  the  Minister  of  the  Interior, 
Baumgartner,  having  received  specimens  from  London,  which  so  much 
attracted  the  attention  of  the  chief  Director,  that  he  determined  to  pro- 
duce others  like  them.  This  led  to  their  using  gutta  percha  in  the  same 
way  that  Dr.  Branson  had  used  it;  but  finding  this  material  did  not 
possess  altogether  the  necessary  properties,  the  experience  of  Andrew 
Worring  induced  him  to  substitute  lead,  which  was  attended  with  re- 
markable success.  Professor  Haidinger,  on  seeing  specimens  of  these 
laces,  and  learning  the  means  by  which  they  had  been  obtained,  proposed 
the  application  of  the  process  to  plants.  The  results  of  these  experi- 
ments,! as  well  as  those  of  Professor  Leydoll  above  referred  to,  a[)peared 
in  the  fifth  volume  of  Memoirs  of  the  imperial  Academy,  published  at 
Vienna,  in  1850. 

Up  to  this  time,  however,  in  England,  notwithstanding  the  abovemen- 
tioned  experiments,  the  discovery  had  not  assumed  any  practical  form  ; 
but  there  is  little  doubt  that  if  any  of  these  persons  had  had  the  requisite 
means  and  appliances  it  would  have  been  brought  to  perfection  earlier. 
These  consist  mainly  in  the  precipitation  of  metals  upon  moulds  or 
matrixes  by  means  of  electro-galvanic  agency. 

Nature  Printing  owes  it  present  success  to  the  electrotype,  which  was 
.  then,  and  even  at  the  present  time  is,  the  only  means  by  which  faithful 
copies  can  be  taken  of  those  delicate  fibrous  details  that  are  furnished  in 
the  examples  of  the  impressions  of  botanical  and  other  figures  in  metal. 
It  may  be  said  to  be  owing  to  the  extensive  scale  upon  which  the  pro- 
cess of  the  electrotype  is  conducted  in  the  Imperial  establishment,  that 
Worring  was  enabled  to  render  the  process  of  Nature  Printing  practically 
available  as  a  Printing  Art. 

The  deposition  of  metals  by  galvanic  agency,  though  long  known 
and  practised  in  England,  has  been  considered  more  as  a  scientific  than 
a  practical  mode  of  casting  ;  and  it  is  only  within  the  last  few  years  that 
its  value  in  its  manufacturing  capabilities  has  been  properly  understood. 
Up  to  within  a  short  time  it  has  been  found  uncertain,  difficult,  tedious, 
expensive,  and  requiring  great  length  of  time  to  obtain  adequate  results 
from  it;  but  Mr.  Kradbury  stated,  that  he  had  for  the  last  two  years 
devoted  his  energies  to  overcome  these  difficulties,  and  that  his  experi- 
ments had  been  attended  with  many  practical  advantages  in  the  Art  of 
Printing.  On  the  table  bef  )re  him  he  had  a  small  electrotype  apparatus, 
by  which  was  produced  a  perfect  electrotype  cast  of  an  impressed  metal 
plate  before  the  audience  in  half  an  hour.:}:     He  stated,  that  one  of  his 

•  The  Aiistrian  patent  was  taken  out  on  the  12th  October,  1853,  in  the  name  of 
Andrew    Worrinjj. 

t  These  consisted  of  specimens  of  lace,  leaves,  plants,  mosses,  serpent  skins,  the  wiim 
of  a  l)at,  af^ates,  fossils,  and  petrifactions  ;  and  it  is  somewhat  curious  that  these  examples 
were  similar  in  character  to  those  chosen  by  Kyhl. 

Jin  the  afterpart  of  the  evening;  Mr.  Bradbury  succceJed  in  producing  tliin  electro- 
plates of  impressed  plates  in  five  minutes. 
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experiments  had  been  crowned  with  such  success,  that  he  had  reduced 
the  operation  of  the  battery  and  the  decomposition  trough  to  so  rapid 
and  certain  a  result  as  to  be  able  to  duplicate  the  woodcuts  contained  in 
a  number  of  the  Illustrated  London  A'ews,  no  matter  what  their  number 
or  size,  in  the  short  space  of  twelve  hours  (ready  in  every  respect  for 
the  press),  which  he  slated  as  his  belief,  was  one  of  the  greatest  practi- 
cal accomplishments  that  had  ever  been  made  in  any  country  in  this 
branch  of  science  ;  the  value  of  which  to  the  journal  in  question  will  be 
best  understood  when  it  is  known,  that  without  this  or  other  means  (not 
yet  discovered),  the  production  of  the  requisite  number  of  copies  in  time 
for  publication,  would  be  a  mechanical  impossibility,  (so  extensive  is  its 
circulation,)  since  from  one  set  of  engravings  there  is  a  limit  to  the  num- 
ber of  impressions  that  can  be  printed  from  one  machine  in  a  given  time. 
The  mode  of  printing  these  electrotype*  plates  of  plants  is  the  same 
as  in  the  ordinary  copper-plate  printing,  where  the  impression  is  pro- 
duced by  passing  the  inked  plate  with  the  sheet  of  paper  laid  upon  it 
through  a  pair  of  rollers,  one  of  which  is  covered  with  four  or  live 
thicknesses  of  blanketing,  which  causes  the  peculiar  raised  or  embossed 
appearance  of  the  impression. 

In  such  cases,  where  there  are  three,  four,  or  more  colors,  for  instance, 
— as  in  flowering  plants,  having  stems,  roots,  leaves,  and  flowers, — the 
plan  adopted  in  the  inking  of  the  plate  is  to  apply  the  darkest  color  first, 
which  o-eneratly  happens  to  be  the  roots — the  superfluous  color  is  cleaned 

off, the  next  darkest  color,  such  as  perhaps  the  color  of  the  stems,  is 

then  applied — the  superfluous  color  of  which  is  also  cleared  otf, — this 
mode  is  continued  untfl  every  pait  of  the  plant  in  the  copper-plate  has 
received  its  right  color.  In  this  state,  before  the  plate  is  printed,  the 
colors  in  the  diflerent  parts  of  the  copper,  look  as  if  the  plant  was  imbed- 
ded in  copper.  By  putting  the  darkest  color  in  at  the  beginning,  there  is 
less  chance  of  smearing  the  lighter  ones  :  the  printer  too  is  not  only  able 
by  this  means  to  blend  one  color  into  another,  but  to  print  all  the  colors 
at  one  single  impression. 

The  first  practical  application  of  Nature  Printing  for  illustrating  a 
botanical  work,  and  which  has  been  attended  with  considerable  success, 
is  Chevalier  Von  Heufler's  work  on  the  Mosses,f  collected  from  the  Val- 
ley of  Arpasch,  in  Transylvania  ;  the  second,  {{he  first  in  this  country,)  is 
the  "  Ferns  of  Great  Britain  and  Ireland,"  in  course  of  publication,  under 
the  editorship  of  Dr.  Lindley,  and  printed  by  Messrs.  Bradbury  &  Evans. 
Ferns,  by  their  peculiar  structure  and  general  flatness,  are  especially 
adapted  to  develop  the  capabilities  of  the  process,  and  there  is  no  race 
of  plants  where  minute  accuracy  in  delineation  is  of  more  vital  import- 
ance, than  the  Ferns  ;  in  the  distinction  of  which,  the  form  of  indenta- 
tions, general  outline,  the  exact  manner  in  which  repeated  subdivision 
is  effected,  and  most  especially  the  distribution  of  veins,  scarcely  visible 

•  The  copper  deposited  upon  moulds  by  electro-galvanic  agency,  is  precipitated  in 
Buch  inconceivably  small  atoms,  that  the  defects  previously  referred  to  in  the  surface  of 
the  lead  plate,  are  also  fait.hfulli/  copied,  but  the  surface  of  copper  (unlike  that  of  lead) 
will  allow  of  these  defects  being  removed  by  the  aid  of  the  t)urnisher,  and  a  polished 
surface  preserved. 

■\  Specimen  Florx  Crt/piogamse  vallis  Arpasch  Carpatx  Transylvani;  Conscripsit 
Ludovicus  Eques  de  Heufler.     Vienna,  1853.     Imp.  folio. 
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to  the  naked  eye,  play  the  most  important  part.  To  express  such  facts 
with  the  necessary  accuracy,  the  art  of  a  Talbot  or  a  Dagiierre  would 
have  been  insutficient  until  Nature  Printing  was  brought  to  its  present 
state  of  perfection. 

Mr.  Bradbury  then  adverted  to  the  ingenious  and  beautiful  productions 
of  Felix  Abate,  of  Naples.  His  Nature  representations  consist  of  sec- 
tions of  wood,  in  which  the  grain  is  admirably  represented.  He  terms 
his  peculiar  process  Thermography,  or  the  Art  of  Printing  by  Heat.  The 
process  consists  in  wetting  slightly  the  surface  of  the  wood,  of  which  fac- 
similes  are  to  be  made,  with  any  diluted  acid  or  alkali,  and  th^n  taking  an 
impression  upon  paper,  or  calico,  or  white  wood  ;  the  impression  is  quite 
invisible,  but  by  exposing  it  for  a  few  instants  to  a  strong  heat,  the  im- 
pression appears  in  a  more  or  less  deep  tone,  according  to  the  strength 
of  the  acid  or  alkali.  In  this  way  every  gradation  of  brown  from  maple 
to  walnut,  is  produced;  but  for  some  woods  which  have  a  peculiar  color, 
the  paper,  &c.,  is  to  be  colored,  either  before  or  after  the  impression, 
according  to  the  lightest  shades  of  the  wood.  Abate,  in  his  manipula- 
tions, also  employs  the  ordinary  dyeing  process. 

It  is  to  be  hoped  that  Abate's  process  may  become  alike  useful  to  the 
natural  sciences  and  the  decorative  arts. 

Mr.  Bradbury  stated  in  conclusion,  that  we  are  indebted  to — 

Kniphof,  for  the  application  of  the  process  in  its  rude  state  ; 

Kyhl,  for  having  first  made  use  of  steel  rollers; 

Branson,  for  the  suggestion  of  the  electrotype  ; 

Leydolt,  for  the  remarkable  results  he  obtained  in  the  representation 
of  flat  objects  of  mineralogy,  such  as  agates,  fossils,  and  petrifac- 
tions ; 

Haidinger,  for  having  promptly  suggested  the  impression  of  a  plant 
into  a  plate  of  n»etal  at  the  very  time  the  modus  operandi  had 
been  provided  ; 

Abate,  for  its  application  to  the  representation  of  different  sorts  of 
ornamental  woods  on  woven  fabrics,  paper,  and  plain  wood  ; 

VVorring,  of  the  Imperial  Printing-office,  Vienna,*  for  his  practical 
services,  in  carrying  out  the  plans  of  Leydolt  and  Haidinger. 

Nature  Printing  may  be  considered  as  still  in  its  infancy:  but  the 
results,  already  obtained  in  its  application,  encourage  us  to  expect  from 
continued  ed'orts,  such  further  improvements  as  will  place  it  not  least 
among  the  Printing  Arts.  [IJ.  B.] 
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The  visit  of  the  large  American  steam  frigate  JMerrimaclo  Southampton 
having  occasioned  considerable  interest,  we  think  it  may  now  be  a  proper 
time  to  lay  before  our  readers  such  information  as  we  have  from  time  to 
time  obtained  respecting  her,  and  the  Wabash,  the  Minnesota^  the  Roan- 
oke, and   the  Colorado — four  ships  of  much  the  same  size  and  power  as 

•  It  is  gratifying  to  know  that  the  services  of  this  gentleman,  were  recognised  bv  hi4, 
Sovereign,  who  munificently  rewarded  him  with  a  gift,  and  liiiewisc  the  Order  of  .Merit, 
t  From  the  Lond.  Mech.  Mag.,  October,  1856. 
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{he  Merrimac — and  also  respecting  the  huge  steam  corvette  the  JWagara. 
In  order  to  render  the  inforraation  which  follows  perfectly  reliable — in  so 
far  at  least,  as  the  Merrimac  is  concerned — we  have  visited  that  vessel,  and 
verified  by  personal  observation  the  facts  hereafter  stated.  In  making 
this  verification  we  were  favored  with  the  utmost  courtesy  and  co-opera- 
tion on  the  part  of  the  officers  of  the  ship,  and  particularly  of  First  Lieu- 
tenant G.  W.  Harrison,  who  was  in  command  of  her  at  the  time  of  our 
visit,  and  to  whose  kindness  we  are  much  indebted. 

The  principal  dimensions  of  the  five  frigates  above  enumerated  are 
so  nearly  alike  that  they  may,  for  all  ordinary  purposes,  be  considered 
the  same,  and  may  be  taken  as  follows: — * 

Length  on  keel, 

"         "    load  water  line, 

"         over  all,  .  .  . 

BrcaJth  extreme,  .  .  51     "     4  inches. 

"  moulded,        .  .  . 

Depth  of  hold  (to  gun  deck), 

Draft  of  water  forward,  .  . 

"        aft, 

As  our  examination  of  the  Merrimac  was  made  for  the  purpose  of  esti- 
mating her  merits  as  a  ship  of  war,  we  must  add  to  the  above  the  follow- 
ing details,  which  are  of  importance  in  such  a  ship.  When  the  vessel  is 
at  her  load  line,  the  heights  of  the  gun  deck  ports  above  the  water  are 
amidships  9  feet,  and  forward  and  aft  12  feet,  or  thereabouts.  The  height 
from  her  gun  deck  to  the  lower  sides  of  her  spar  deck  beams  is  6  feet. 
The  height  of  her  bulwarks  is  such  that,  when  the  hammocks  are  stowed, 
they  reach  8  feet  8  inches  above  the  upper  deck.  Her  gun  deck  ports 
are  3  feet  8  inches  long,  and  nearly  8  feet  6  inches  apart.  Her  load  dis- 
placement is  estimated  at  4000  tons  ;  but  this  we  could  not,  of  course, 
test. 

The  Merrimac  was  designed  by  Mr.  Lenthall,  who  is  at  the  head  of 
the  Bureau  at  Washington,!  and   was  built  by  Mr.  Delano,  the   master 

*  Almost  the  only  difference  between  the  dimensions  of  these  five  frigates  is  a  slight 
one  in  their  lengths.  But  this  is  a  difference  of  about  five  feet  or  six  feet  only  at  most. 
The  Wabash  is  said  to  be  5  feet  8  inches  longer  than  the  Merrimac  ,-  but  even  this  is 
true  only  when  the  length  is  measured  at  the  load  line. 

It  may  be  well  to  state  here  that  we  are  in  possession  of  numerous  statistics  relutinj 
to  these  ships,  which  we  have  not  thought  it  necessary  to  give,  because  they  can  only 
be  of  use  to  the  constructors  of  ships  of  war,  who  do  not  trust  to  scientific  journals  for 
the  elements  of  foreign  vesssls.  We  see  no  utility  in  publishing,  in  isolated  cases,  sucK 
quantities  as  the  height  of  the  metacentre,  and  the  moment  of  stability,  for  instance. 
We  consider  that  their  publication,  under  such  circumstances,  is  always  pedantic,  and 
are  conlident  that  they  are  frequently  given  in  absurd  forms.  Only  recently  we  saw  iit 
a  contemporary,  among  the  statistics  of  the  Niagara,  these  words: — "Movements  of  sta- 
bility (S^  y^  ax),  2,415,560  sq.  fu"  This  was  probably  intended  to  be,  "  Moment  of 
Stability  (^ff/^  dx),  2,415,560."  But  even  this  is,  of  course,  wrong  ;  every  naval  archi- 
tect knows  that  the  (juaiitity  ^/y*  dx  is  not  the  moment  of  stability,  but  the  moment 
of  inertia  of  the  load  water  section. 

f  The  four  sister  ships  were  also  designed  l)y  Mr.  Lenthall.  The  American  Nautical 
Magazine  says,  "  In  the  appropriation  for  these  six  auxiliary  steamers  there  was  on« 
prominent  exception.  Congress  determined  that  one  of  these  ships  should  be  constructed 
by  a  private  builder,  and  Mr.  George  Steers,  the  constructor  of  the  yacht  America,  wai 
entrusted  with  her  construction  ;  while  the  other  five  were  left  in  the  hands  of  th» 
Bureau  of  Construction,  perhaps  that  their  models  might  indicate  their  origin." 


The  Jfew  American  Steamships  of  War.  127 

shipwright  of  the  Navy  Yard  at  Boston  (or  the  officer  who  corresponds 
to  a  master  shipwright  of  our  own  dockyards).  Her  frame  is  of  live 
oak,  crossed  on  the  inside  with  two  sets  of  diagonal  iron  plates  which 
are  inclined  in  opposite  directions.  She  is  also  strengthened  by  similar 
plates  on  the  outside  at  bow  and  stern.  Her  plank  is  also  of  oak,  and, 
like  our  own  ships  of  war,  she  is  copper-fastened  up  to  a  few  feet  above 
the  load  water  line.  Her  decks  are  of  fir.  On  a  careful  inspection,  she 
seems  to  have  been  built  with  very  great  skill  and  care,  and  is  a  very 
tight,  strong  ship.  The  large  wooden  knees  (common  in  American  ships 
because  more  approved  of,  and  more  readily  obtained  than  iron,)  to 
some  extent  interfere  with  the  beauty  of  her  appearance  inboard.  But 
she  is  a  very  roomy  and  handsome  ship,  and  the  appearance  of  her  main 
deck  is  unsurpassed. 

With  all  her  sails  set,  she  spreads  56,629  square  feet  of  canvass.  Her 
engines  are  auxiliary  only.  Her  rig  is  in  all  respects  like  that  of  the 
largest  American  sailing  frigates,  but  from  her  great  length  she  seems 
capable  of  carrying  masts,  spars,  and  sails  even  larger  than  those  she  has. 
The  mode  in  which  the  mainmast  steps  is  worthy  of  attention.  The 
shaft  of  the  propeller  coming  immediately  beneath  it  (since  the  engines 
are  before  the  mainmast),  a  step  is  formed  to  receive  it  above  the  shaft. 
This  step  consists  of  a  large  thwartship  beam  of  live  oak,  supported  near 
the  middle  by  two  12-inch  solid  iron  columns  which  rest  upon  suitable 
keelsons.  This  arrangement  is  perhaps  as  good  as  any  other,  although 
the  strength  attending  it  must  certainly  be  much  less  than  that  in  which 
the  mast  steps  in  a  wooden  step  supported  immediately  by  the  keelsons 
themselves,  as  is  the  case  where  no  screw  shaft  interferes.  The  modes 
adopted  in  our  own  navy  are  various.  In  some  cases  tall  iron  forked 
/  steps,  which  stride  across  the  shaft,  are  employed,  and  in  others  the  heel 
of  the  mast  itself  is  enlarged,  and  the  shaft  allowed  to  pass  through  it, 
the  lower  piece  of  the  mast  being  separable  from  the  upper,  and  con- 
nected with  it  by  clasp-jointed  hoops. 

The  jMerrimac  is  pierced  for  60  guns,  but  if  she  were  actually  to  carry 
that  number,  they  would  have  to  be  of  a  lighter  character  than  those 
now  on  board  of  her.  Her  present  armament  is  as  follows  : — On  her 
upper  deck  there  are  two  large  pivot  guns,  each  weighing  nearly  5|  tons 
and  of  10  inches  bore,  and  fourteen  8-inch  guns,  each  weighing  rather 
more  than  3  tons  ;  on  her  gun  deck  there  are  twenty-four  9-inch  guns, 
each  weighing  nearly  4.^  tons.  The  whole  of  these  guns,  forty  in  all, 
though  strong  enough  to  discharge  solid  shot,  if  desired,  are  primarily 
intended  to  be  served  with  hollow  shot,  or  with  shell, — for  it  is  now  a 
practice  with  the  Americans  to  supply  their  navy  with  a  quantity  of  empty 
hollow  shot,  which  maybe  either  plugged  and  used  as  sucii,  or  charged, 
fitted  with  fuzes,  and  used  as  shells.  We  n)ust  not,  however,  omit  to 
mention  that  she  might  carry  a  few  additional  9-inch  guns  on  the  main 
deck  with  perfect  convenience.  Her  gun  carriages  on  the  main  deck 
are  similar  to  those  used  in  the  French  navy.  'I'hey  have,  however,  but 
two  wheels  or  trucks  each,  at  the  ship's  side  end  of  the  carriage.  To 
facilitate  the  running  out  of  the  gun,  the  rear  end  of  the  carriage  is  raised 
by  a  handspike  fitted    with  a  roller  at  the  end,  on  which  roller  the  car- 
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riage  runs  out.  At  the  upper  side  of  this  handspike  roller  is  a  pin  or 
stud,  which  takes  into  one  or  other  of  a  series  of  recesses  formed  in  a 
plate  on  the  underside  of  the  rear  end  of  the  carriage.  The  carriage 
slides  of  the  large  pivot  guns  differ  from  our  own  chiefly  in  the  fact  that 
they  are  furnished  at  each  end  with  wheels  or  trucks  (which  run  on  the 
metal  circular  bearing  plates  on  the  deck)  mounted  on  eccentric  axles. 
These  axles  are  turned  by  a  spanner,  so  as  either  to  take  the  weight  of  the 
slide  and  allow  it  to  be  run  round  upon  them,  or  to  be  raised  clear  of  the 
bottom  of  the  slide,  and  allow  it  to  rest  immediately  upon  the  deck  plates. 
The  carriages  which  run  upon  the  slides  have  their  rear  trucks  mounted 
upon  similar  eccentric  axles.  The  friction  of  the  carriage  upon  the  slide 
when  the  piece  is  to  be  discharged  (and  when  the  trucks  are  clear  of  the 
slide,)  is  sometimes  increased  by  nipping  the  two  together  with  screws. 

The  whole  of  the  9-inch  guns,  or  main-deck  guns,  as  well  as  the  two 
10-inch  pivot  guns,  are  formed  upon  Commander  Dahlgren's  system, 
which  consists  in  giving  to  the  gun,  at  each  point  of  its  length,  a  thick- 
ness proportioned  to  the  direct  pressure  of  the  powder  in  the  chase  at 
that  point,  supposing  the  gun  to  be  fired  with  an  ordinary  service  charge. 
In  order  to  carry  out  that  principle.  Commander  (at  the  time  Lieutenant) 
Dahlgren  took  an  ordinary  paixhan  gun,  and  had  bored  in  it  a  number 
of  holes,  each  of  the  size  of  a  musket  ball,  extending  from  the  outside 
of  the  gun  through  into  the  chase.  These  holes  were  perpendicular  to 
the  axis  of  the  gun.  A  musket  hall  was  then  placed  in  the  first  hole 
(the  remainder  of  the  holes  being  plugged  for  the  time),  the  gun  fired 
with  a  service  charge,  and  the  initial  velocity  communicated  to  the  mus- 
ket ball  measured  by  a  ballistic  pendulum.  This  was  repeated  with  each 
hole  successively,  and  lines  representing  the  initial  velocities  thus  ob- 
tained were  taken  as  the  ordinates  of  a  curve  (of  which  the  distances 
apartof  the  holes  represented  the  abscissae),  and  this  curve  gave  the  con- 
tour of  the  exterior  of  the  gun.  The  Dahlgren  guns  are  of  greatly  re- 
duced thickness  along  the  chase,  and  suddenly  increase  their  thickness 
near  the  breech,  where  the  great  bulk  of  the  metal  of  the  gun  is  collected. 
Before  the  adoption  of  them  in  their  navy,  the  American  government  had 
them  severely  tested,  with  highly  satisfactory  results.  Without  doubt, 
the  principle  of  Commander  Dahlgren  is  correct,  so  far  as  it  goes.  There 
are  also  collateral  advantages  connected  with  the  adoption  of  it  in  naval 
ordnance,  one  of  which  is  that  the  centre  of  gravity  of  each  side  battery 
is,  owing  to  the  form  of  the  guns,  thereby  brought  nearer  to  the  middle 
of  the  ship,  which  must  tend  to  make  her  roll  less  heavily  than  other- 
wise. Each  gun  is  furnished  with  two  lock-lugs,  or  lugs  for  the  gun- 
lock — one  for  use,  and  one  to  supply  its  place  if  it  should  be  knocked 
away. 

There  are  a  few  other  novel  features  in  connexion  with  the  guns  of 
the  Merriinric.  One  is  that  her  guns  are  fitted  with  elevating  screws, 
which  supply  the  place  of  the  coin,  «&c.,  in  our  own  service.  This  arrange- 
ment tends  greatly  to  facilitate  the  sighting,  and  is  certainly  an  improve- 
ment, provided  that  it  is  not  attended  with  any  defect  in  strength,  and 
we  were  a.ssured  that  none  had  been  observed  during  considerable  prac- 
tice.     Another  new  feature  is  the   employment   of  bristles,  instead   of 


Vie  New  Jmerican  Steamships  of  War.  1 29 

sheepskin,  in  all  the  sponges  and  rammers  for  the  guns  ;  and  a  further 
one  is  the  employment,  for  boat  guns,  of  light  and  elegant  wrought  iron 
carriages,  of  which  she  has  three,  one  for  a  9-pounder,  a  second  for  a 
12-pounder,  and  a  third  for  a  24-pounder. 

The  engines  of  the  Merriinac  are  by  i\Jr.  Parrott,  of  the  Cold  Springs 
Foundry,  New  York.  t>he  has  two  cylinders  72  inches  in  diameter,  and 
3  feet  stroke.  These  are  placed  close  to  the  shaft,  on  opposite  sides  of 
it,  leaving  room  only  for  the  crank.  Each  piston  has  two  piston-rods, 
one  above  and  one  below  the  shaft;  these  carry  a  cross-head,  from  which 
the  connecting  rod  reaches  back  to  the  crank,  as  is  well  understood  by 
engineers.  Each  cylinder  has  its  condenser  at  the  side  of  it,  and  its  air- 
pump  opposite  to  it.  The  air-pump  rods  go  through  the  cylinder  ends 
direct  to  the  piston.  She  is  fitted  with  four  of  the  vertical  tubular  boilers 
patented  by  Mr.  D.  6.  Martin,  Engineer-in-chief  of  the  U.  S.  Navy,  similar 
to  those  fitted  previously  in  the  Susquehanna,  by  Merrick  &.Son,  of  Phila- 
delphia. The  boilers  are  of  iron,  with  brass  tubes,  and  have  the  follow- 
ing general  dimensions: 

Length  of  each  boiler,  athwartships,  11  feet  ;  breadth,  fore  and  aft, 
14-8  feet  ;  length  of  vessel  occupied  by  four  boilers,  31  leet  8  inches  ; 
breadth  of  ditto,  and  fire-room,  31  feet.  The  fire-room  is  between  the 
two  pair  of  boilers,  the  furnaces  firing  athwarships,  and  the  flues  deliv- 
ering into  one  chimney.  Height  of  boilers,  13  feet  6  inches;  cubical 
space  occupied  by  all  the  boilers  and  fire-room,  being  the  content  of  a 
parallelopipedon  included  within  the  above  circumscribing  lines,  13,240 
cubic  feet ;  number  of  furnaces  in  all  boilers,  sixteen  ;  breadth  of  ditto, 
each,  2  feet  10^  inches;  length  of  ditto,  each,  7  feet  ;  grate  surface  area 
in  all,  338  square  feet;  number  of  tubes  in  all  boilers,  5480;  length 
(or  height),  37f  inches  ;  diameter  (outside)  of  the  lubes,  2  inches  ;  heat- 
ing surface  in  furnaces  and  back  connexions  up  to  tubes,  1614  square  feet; 
heating  surface  in  tubes,  8508  square  feet ;  healing  surface  in  tube-boxes 
and  connexions  to  smoke  chimney,  1581  square  feet ;  total  healing  sur- 
face in  all  boilers,  11,703  square  feet  ;  proportion  of  the  same  to  grate 
area,  34-6  to  1-00  ;  flue  area  or  calorimeter  between  tubes  in  all  boilers, 
42  square  feet  ;  proportion  of  the  same  to  grate  area,  1  to  8  square 
feet  ;  diameter  of  smoke  chimney,  8  feet. 

The  boilers  all  have  water-bottoms,  with  not  less  than  6  inches  of 
water-space  at  any  point  ;  back  of  the  furnaces  these  bottoms  rise  to  the 
back  connexions;  the  tube-boxes  are  above  the  furnaces,  and  rise  about 
3  inches  to  the  front  end  of  the  boiler,  where  they  enter  the  front  con- 
nexions. The  boilers  are. of  ^th  inch  and  h  inch  Lest  American  plates, 
double  riveted  and  caulked  inside  and  out,  lhrou<;hout,  And  are  well 
bracetl.  The  weight  of  all  four,  when  empty,  is  255,000  lbs.  Their 
total  weiglit,  when  filled  to  the  working  level,  is  440,000  lbs. 

To  lest  the  economical  evaporative  efficiency  of  this  form  of  boiler,  an 
experiment  was  made  on  the  13th  of  March  las',  in  the  presence  of  seve- 
ral engineers  of  the  navy,  the  conditions  and  results  of  which  were,  as 
published  by  Mr.  Merrick,  the  maker,  as  follow: 

Two  boilers  only  were  used,  and  the  diinipers  were  nearly  closed. 

The  coal  used  was  anthracite,  and  of  an  inferior  quality.    The  engines 
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are  fitted  with  Stevens'  cut-off,  which  was  adjusted  and  permanently 
fixed  to  cut  off  as  follows  : 

Port  engine,  one  end,  .  .  •  3-88 

«  "  .  .  .  4-12 

Starboard  engine,  one  end,         .  .  .  4-60 

"  "  .  .  .  3-35 

Average  per  indicator  card,  with  full  throttle,  .  3-97  feet. 

Adding  to  this  the  average  clearance  at  each  end  of  the  cylinder, 
and  including,  also,  the  steam  passage,  &c.,  between  valves 
and  cylinder,  equal  to  23-820  cubic  inches,  or  the  area  of  the 
cylinder  by  6-05  inches*  of  stroke,  or         .  .  '304:  " 


Average  length  of  cylinder,  filled  at  each  single  stroke,  4-474  " 

Preserving  the  same  level  of  water  in  the  boilers,  and  (as  nearly  as 
could  be  ascerlained)  the  sanae  quantity  of  coal  in  the  furnace,  or  about 
the  same  (ires,  and  Kiaintaining  the  same  pressure  of  steam,  4200  lbs.  of 
coal  were  consumed,  and  1615  revolutions  made  and  noted  by  register, 
the  diuation  of  the  experiment  being  3  hours  57  minutes.  During  this 
time  eleven  double  cards  were  taken  on  the  two  engines,  which  showed 
a  mean  pressure  of  steam  entering  the  cylinders,  during  that  part  of  the 
stroke  over  which  steam  was  admitted  of-— 

Total  pressure — Port  engine,  18-99  lbs.;  starboard  engine,  21-81  lbs., 
of  which  (Pambour)  the  volume  is  1257. 

Hence,  the  water  evaporated  during  the  experiment  was  as  follows: 
the  two  cylinders  being  70  inches  diameter  =  26-41  square  feet  of  area. 
26-71 X4-74  X  1615X4X625 

1257=39,372.  lbs  of  water, 
which,  being  evaporated  by  4200  lbs.  of  coal,  gave  9137  lbs.  of  water 
per  lb.  of  fuel. 

The  temperature  of  the  hot-well  was  89^°,  and  of  the  feed-water 
entering  the  boiler  at  (probably)  85°.  The  evaporative  power  of  the 
boilers  will  at  once  be  seen  from  the  above  figures  of  Mr.  Merrick.  In 
the  Merrimac  very  excellent  results  have  also  been  obtained  with  Mr. 
Martin's  boilers.  Her  coal  bunkers  carry  about  600  tons  of  coal.  A 
small  pair  of  donkey  engines  are  provided  on  the  main  deck  for  coaling, 
raising  heavy  weights  on  board,  &c.  These  auxiliary  engines  have  a 
suitable  boiler  to  supply  them  when  the  main  boilers  are  not  at  work. 
Two  steam  pumps  are  fitted  in  connexion  with  the  large  engines  for  pump- 
ing out  the  bilge,  extinguishing  fires,  &c.  These  steam  pumps  may  be 
supplied  with  steam  from  the  auxiliary  boiler,  if  desired.  The  Merrimac 
is  fitted  with  a  Griffith's  screw  propeller,  with  means  of  varying  the  pitch. 
In  this  respect  she  differs  from  her  sister  ships,  all  of  which  have  ordinary 
propellers.     The  A'^iagara  is,  we  understand,  to  have  a  Griffith's. 

The  propelling  arrangements  on  board  the  JV/e/nwiac  are  very  complete. 
The  forward  thrust  is  taken  by  a  series  of  collars,  and  the  backward  thrust 
by  a  brass  disk  drofiped  down  between  the  end  of  the  propeller  bearing 
and  the  after  slern  [)ost.  'J'his  disk  may  be  readily  renewed  when  worn. 
The  shaft  is  supported  between  the  engines  and  the  dead  wood  by  bear- 
ings and  intermediate  spring  supports,  and  a  cooling  pipe  is  led  from  the 

*  This  enormous  amount  is  taken  from  actual  measurement,  and  is  stated  to  be,  in  a 
great  measure,  incident  to  the  form  of  engines  (inclined^  with  which  the  ship  is  supplied. 
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outside  of  the  ship  over  each.  The  after  propeller  bearings  are  of  wood, 
upon  Peon's  principle.  The  propeller  is  raised  by  a  cable  and  pulleys, 
the  cable  leading  to  the  capstan.  A  long  wooden  stay,  tightened  by  a 
screw,  is  used  for  keeping  the  propeller  down  in  its  place,  and  suitable 
means  are  also  provided  for  steadying  the  propeller  during  the  raising  of 
it,  for  slinging  it  when  raised,  or  partially  raised,  &c. 

The  greatest  speed  ever  attained  by  the  Merrimac  under  steam  alone 
was  seven  knots  per  hour,  and  this  was  made  under  very  favorable  cir- 
cumstances. Her  average  steaming  speed  is  much  less  than  this.  There 
are,  however,  certain  defects  in  connexion  with  her  slide-valves  which 
prevent  the  full  and  economical  results  being  attained  with  her  engines. 
The  lap  and  lead  was  so  small,  that  at  first  she  could  not  cut-off  her  steam 
until  19  inches  of  her  stroke:  she  will,  for  the  future,  owing  to  improve- 
ments made  on  board,  cut-off  at  15  ins.  But  radical  changes  must  be 
made  in  her  valves  before  the  necessary  economy  is  obtained.  The  de- 
tails of  the  engines — the  driving  gear,  &c., — are  very  well  arranged. 

The  Merrimac  is  full  of  evidences  that  the  American  government  are 
willing  to  give  trial  to  improvements  of  a  promising  character  in  their 
ships  of  war,  notwithstanding  the  changes  which  their  introduction  ren- 
ders necessary.  At  the  same  time  there  are  arrangements,  which  have 
been  proved  highly  valuable  in  our  own  service,  unadopted  by  them.  For 
example,  instead  of  the  admirable  lightning  conductors  of  Sir  W.  Snow 
Harris,  used  with  so  much  advantage  by  us,  the  old  bit  of  chain  long 
discarded  here,  lies  down  against  her  shrouds,  and  gives  great  offence  to 
the  eye  of  the  intelligent  visitor.  But,  on  the  whole,  the  useful  improve- 
ments greatly  out-number  the  defects.  This  we  might  show  at  great 
length  if  we  thought  it  desirable.  It  will,  however,  be  sufficient  to 
add  a  further  fact  or  two.  The  fish-davit  is  centered  on  a  hoop  on  the 
foremast,  and  may  be  swung  over  either  anchor  for  fishing  it,  and 
may  also  be  used  to  assist  in  the  removal  of  the  heavy  berthing  which 
has  to  be  taken  down  when  the  bow  pivot  gun  is  used.  Both  operations 
may  be  performed  by  steam  power  derived  from  the  auxiliary  engines. 
Another  useful  arrangement  is  the  use  of  a  hinged  tongue-piece,  which 
may  be  pressed  down  between  the  links  of  the  cable  by  a  screw  when 
the  cable  has  to  be  fleeted.  Another  is  the  employment  of  light  bulk- 
heads around  the  engine-room  hatches  on  the  main  deck.  Wliether  the 
absence  of  all  mess  tables  for  the  ship's  crew  is  an  improvement  or  an 
act  of  retrogression,  we  leave  naval  officers  to  decide. 

In  our  next  number  we  shall  probably  publish  a  few  further  statements 
respecting  the  Merrimac.  At  the  same  time,  we  believe  that  the  points 
of  chief  importance  are  included  in  the  above  remarks. 

The  JYidgara  is  built,  we  are  told,  as  an  experiment;  and  it  is  perfectly 
certain  that  if  she  should  prove  a  thoroughly  strong  and  efficient  ship  of 
war,  she  will  surprise  every  one  who  has  hitherto  been  considered  well 
iiifoniied  on  the  nature  and  requirements  of  war  ships.  The  history  of 
this  ship's  origin  is  simply  this  : — Mr.  Steers,  of  New  York,  built  the 
^imerica  yacht,  which  proved  to  be  a  very  fust  one.  This  gained  him 
reputation  and  friends,  and  secured  him  orders  for  constructing  various 
other  vessels  of  larger  sizes.  He  succeeded  in  building  more  than  one 
fast  and  serviceable  commercial  steamship,  and  when  the  American  gov- 
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ernment  resolved  upon  making  a  demonstration  with  large  steamships  of 
war,  Mr.  Steers,  or  the  friends  of  Mr.  Steers,  succeeded  in  getting  the 
design  and  construction  of  one  committed  to  him.  Mr.  Steers  knew  but 
little,  if  anything,  practically  of  ships  of  war ;  and,  if  we  are  rightly  in- 
fornied,  cared  to  know  but  little  of  them,  except  what  the  light  of  nature 
supplied  him  with,  for,  we  are  told,  he  availed  himself  but  very  little  of 
the  freedom  with  which  he  was  permitted  to  have  access  to  the  Bureau 
of  Construction  and  all  that  it  contained.  More  than  one  professional 
American  gendeman  has  spoken  to  us  strongly  upon  this  point.  "  It  was 
but  reasonable,"  says  the  United  States  JS'autical  Magazine,  "  to  suppose 
that  every  facility  would  he  afforded  Mr.  Steers,  now  that  improvement 
seemed  to  be  really  intended,  and,  with  the  exception  of  the  propelling 
power  in  the  quantity  of  canvass,  the  ground  tackle  in  the  kind  of  anchors, 
and  the  ventilation  in  the  im{)roved  side-lights  he  has  thought  proper  to 
use,  he  has  been  allowed  to  exercise  his  own  judgment,  both  in  the  model 
and  manner  of  construction,  and  is,  like  the  constructor  of  the  Ohio, 
quite  willing  to  take  the  whole  measure  of  responsibility,  having  a  full 
knowledge  of  its  weight  and  bulk.  This  vessel,  as  her  dimensions  and 
calculations  will  show,  is. the  largest  of  the  six,  and  is  also  of  a  very  dif- 
ferent model  and  construction.  In  the  construction  of  the  JYiagara  it  is 
alleged  that  there  are  principles  involved  which  are  of  great  importance 
to  the  safety  of  vessels,  which  have  never  been  appreciated  in  the  navy, 
either  in  this  country  or  elsewhere.  It  was  supposed  that  in  the  model 
and  internal  arrangements  alone  would  this  vessel  differ  from  the  other 
five  vessels;  but  it  is  discoverable  that  not  only  is  the  form  of  the  fabric 
and  her  arrangements  in  armanent  different,  but  that  the  manner  of  dis- 
tributing the  materials  throughout  the  vessel  is  also  entirely  different, 
utility  being  regarded  as  of  more  consequence  than  the  time-honored  pre- 
cedents, the  constructor  having  sought  to  secure  the  greatest  amount  of 
strength  with  the  least  bulk." 

The  principal  dimensions  of  the  JYiagara  are  as  follows  : — 

ft.         ins. 

Length  on  load-water  line,  .  .  328         10 

"     over  all,  .  .  345  0 

Breadth  extreme,      .  .  .  ."iS  0 

"        moulded,  .  .  53  8 

Depth  of  hold  to  spar  deck,         .  .  513 

Draft  of  water,  .  .  26  0 

Her  ports  are  fifteen  feet  above  the  load-water  line.  Her  height 
between  decks  is  7  feet  3  inches  to  the  under  side  of  beams!  Her  displace- 
ment at  23  feet  draft  is  5440  tons.  Her  frame  is  of  live  oak,  filled  in 
below  with  yellow  pine,  and  crossed  on  the  outside  with  two  sets  of 
diagonal  iron  platesinclined  in  opposite  directions.  She  is  also  strengthened 
forward  by  similar  diagonal  plates  laid  across  the  beams  of  the  upper  deck. 
Her  plank  of  bottom  and  decks  are  of  yellow  j)ine.  Having  a  very  fine 
run,  she  is,  of  course,  weak  at  her  quarters,  in  consequence  of  which, 
Mr.  Steers  has  fitted  on  each  side  a  large  2-inch  iron  stay  or  brace,  which 
lies  along  the  upper  deck  beams,  and  passing  through  the  decks  below 
steps  upon  the  stern  post.  This  is  certainly  a  curious  arrangement  for  a 
ship  of  war.  It  may  as  well  be  added  here,  that  when  she  is  docked,  it 
is  thought  necessary  by  Mr.  Steers  to  brace  her  two  sides  together,  at 
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about  the  turn  of  the  bilge,  by  means  of  a  chain,  which  passes  over  a 
frame  or  saddle,  which  is  set  up  by  wedges  to  tighten  the  chain.*  She 
is  rigged  like  the  Merrimac  and  others. 

The  JVi/^ara  carries  12  guns,  5  of  a  side,  and  2  pivot  guns,  each  ofthera 
11  inches  in  the  bore,  and  weighing  upwards  of  7  tons.  All  the  guns  are 
mounted  on  pivoted  carriages,  and  the  broadside  ports  have  consequently 
to  be  very  large — 9  feet  long  and  4  feet  high.  Through  ports  of  this 
size  the  guns  would  be  easily  dismounted  in  close  action  ;  but  the  JSla- 
gara  is  intended  to  be  fast,  and,  being  furnished  with  long  range  guns, 
is  supposed  to  have  the  power  of  annoying  and  injuring  an  enemy,  while 
she  herself  keeps  out  of  the  range  of  her  enemy's  guns.  She  was,  in  fact, 
designed  for  the  express  purpose  of  giving  the  Americans  the  advantage 
over  all  existing  ships;  it  is  satisfactory,  however,  for  us  to  know  that  in 
our  dock-yards  there  are  already  several  new  class  ships  quite  competent  to 
match  her,  and,  if  we  are  not  mistaken,  to  give  a  good  account  of  Mr. 
Steer's  experiment.  We  should  be  pleased  to  know  with  certainty  that  such 
atrial  of  strength  is  not  likely  to  come  off;  we  hope  it  never  may. 

The  engines  of  the  JYiagara — designed  by  Mr.  Copeland,  and  built  by 
Pease  &  Murphy,  New  York — are  similar  to  those  of  the  Mermnac,  but 
she  has  three  cylinders,  each  72  ins.  diameter  and  3  feet  stroke,  instead 
of  two.  Each  frame  tor  cylinders  is  cast  in  one  piece  ;  the  cylindershave 
slide  valves,  and  a  separate  cut-offor  expansion  slide  valve  adjustable  so 
as  to  cut  otf  at  any  point  from  three-eighths  to  five-eighths  of  the  stroke. 
Each  cylinder  has  its  own  separate  condenser,  air  pump,  and  hot-well ; 
in  fact,  there  are  three  complete  engines,  so  that,  should  either  become 
deranged,  the  others  would  be  still  available.  The  screw  propeller  (formed 
of  composition)  is  18  feet  3  inches  diameter  and  4  feet  2  inches  long, 
with  pitch  of  29.V  feet  (at  the  periphery).  The  boilers  are  four  in  number, 
11^  feet  long,  21  feet  wide,  and  15  feet  high.  Like  those  of  the  frigate, 
they  are  Mr.  Martin's  vertical  tubular.  They  are  set  in  pairs,  the  fiues 
discharging  into  two  chimneys. 

In  concluding  these  remarks  we  would  refer  our  readers  back  to  page 
125  of  our  number  for  Aug.  9,  (No.  1722),  in  which  we  published  a  very 
excellent  (though  not  faultless)  criticism  upon  the  JYiagara,  extracted 
from  the  Journal  of  the  Franklin  Institute. 


Bessemer'' s  Improvements  in  making  Malleable  Iron,  ^'c.j 

In  our  September  number  we  gave  a  report  in  extenso  of  the  very 
interesting  paper  read  by  Mr.  Bessemer,  before  Section  G.,  at  the  Chel- 
tenham meeting  of  the  British  Association,  in  which  this  importrint  inven- 
tion was,  for  the  first  time,  announced  to  the  public.  We  were  also 
exclusively  enabled  to  give  an  accurate  report  of  the  more  interesting 
parts  of  the  discussion,  which  followed  the  reading  of  the  paper.  We 
were  also  the  first  to  give  an  illustrated  description  of  the  converting 

•  Notwithstanding  these  signs  of  anticipated  weakness  in  the  Niagara,  it  has  been 
stated  by  a  person  who  sighted  her  both  in  the  stocks  and  subsequent  to  her  launch,  that 
she  "broke"  only  one  inch  in  her  length.  This  is  so  extremely  improbable  that  we  almost 
think  he  must  have  sighted  her  athwartships  instead  oi  fore  and  aft! 

i"F/om  the  Lond.  Artizan,  Nov.,  1856. 
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vessel  and  apparatus,  as  used  by  Mr.  Bessemer ;  and  to  describe  the 
experiments  made  at  Baxter  House,  for  the  purpose  of  demonstrating  the 
practicability  of  the  process. 

During  the  time  intervening  between  the  first  public  experiment,  on 
the  22d  of  August,  and  the  end  of  October,  we  have  very  frequently 
witnessed  experiments  variously  made,  for  the  purpose  of  testing  the 
invention  in  every  conceivable  manner ;  and  with  but  two  or  three  ex- 
ceptions (and  these  resulted  from  inadvertence  or  inattention),  every 
demonstration  was  successful ;  and,  notwithstanding  all  that  those  who 
are  either  adversely  interested,  or  ignorant  of  the  matter,  may  say,  the 
invention  is  in  principle  correct,  and  all  that  Mr.  Bessemer  professed,  he 
was  able  to  do — in  the  way  of  converting,  by  one  operation,  the  crude 
pig  iron,  into  refined  metal,  fit  for  rolling  and  working  into  malleable 
iron — this  he  is  able  to  do,  and  does  unmistakably. 

That  greater  experience  is  required  in  the  management  of  the  opera- 
tion, is  undeniable  ;  but  the  very  failures  which  have  arisen  from  the 
deficiency  in  this  respect,  have  proved  the  correctness  of  Mr.  Bessemer's 
principle. 

We  have  seen  some  of  the  burnt  iron  produced  by  accident,  during  an 
experiment,  converted  \mo  fine  fibrous  iron  rods  and  sheets,  by  re-heat- 
ings and  workings. 

The  following  is  an  account  of  experiments  made  under  the  superin- 
tendence of  Messrs.  Smith,  Phillips  &  Co.,  the  owners  of  the  DafenTin 
Plate  Works,  Llanelly: — 

In  the  first  place,  the  firm  furnished  Mr.  Bessemer  with  a  mixture  of 
diflferent  sorts  of  pig  iron,  such  as  are  used  by  them  for  making  their 
best  charcoal  bars.  This  was  melted  in  the  presence  of  one  of  the  firm 
at  Baxter  House,  and  then  run  into  the  converting  vessel,  and  in  twenty- 
five  minutes  an  ingot  of  soft  malleable  iron,  10  inches  square,  was  pro- 
duced. It  was  so  soft,  as  when  cut  with  a  chisel,  to  have  almost  the 
appearance  of  lead.  The  charge  of  iron  being  insufficient  to  fill  the  mould, 
a  thin  crust  was  formed  at  the  upper  end  of  it,  and  so  strong  was  it  that 
it  required  considerable  exertion  with  a  heavy  sledge  hammer,  before  a 
small  piece,  about  an  eighth  to  a  quarter  of  an  inch  thick,  could  be 
broken  oflf.  The  10-inch  ingot  being  too  large  to  be  treated  properly 
there,  Mr.  Bessemer  had  it  hammered  down  at  Woolwich  into  two  ingots 
of  about  4  and  5  inches  square.  It  was  evidently  injured  by  this  pro- 
cess, having  been  apparently  overheated,  for  the  two  ingots  broke  easier 
than  ordinary  pig  iron  of  the  same  size  would  do.  This  was  very  dis- 
couraging, but  the  firm  determined  to  continue  the  trial.  They  began 
by  heating  part  of  an  ingot  in  a  hollow  fire,  and  when  it  was  at  a  white 
heat,  it  was  reduced  under  a  30  hundred  weight  steam  hammer  to  a  slab, 
about  5  inches  wide  by  3  inches  thick.  This  was  again  heated  and 
rolled  into  a  bar,  half  an  inch  thick,  and  a  very  wretched  looking  bar  it 
is  stated  to  have  been,  being  deeply  cracked  all  down  one  side.  Much 
better  bars  have,  however,  since  been  made  from  part  of  the  same  ingot. 
So  bad  was  it,  that  one  of  the  firm  thought  it  useless  to  proceed  further 
with  the  experiment;  but  another  member,  nothing  daunted,  had  it  cut 
up  into  pieces  of  the  usual  length,  and  taken  to  the  mill.  It  proved  to 
be  what  is  called  in  the  trade,  very  cold  short,  and  did  not  cut  at  all 
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well.  Here,  however,  the  difficulties  ended,  for  it  rolled  beautifully  into 
sheets,  to  the  amazement  of  all  who  were  present.  The  thinnest  of  the 
specimens  sent  (all  of  which  were  made  from  the  unpromising  looking 
bar  above  mentioned)  is  what  is  called  "  tagger"  iron,  and  is  unusually 
thin.  At  all  events,  none  so  thin  have  ever  before  been  produced  there, 
or  at  all  approaching  to  it.  It  will  be  found,  on  bending  it,  that  it  is  re- 
markably tougli.  The  thicker  piece  of  iron  of  the  specimens  sent,  has 
not  been  annealed,  and  therefore  is  not  so  tough;  but  the  same  iron, 
annealed  and  finished  as  tin  plate,  stands  what  is  considered  a  very  severe 
test,  namely,  twice  doubling  without  cracking.  The  firm  have  reason  to 
believe  it  is  fully  equal  to  plates  of  the  same  substance  made  from  their 
best  charcoal  iron. 

This  exjieriment,  and  others  since  made,  lead  to  the  belief  that,  If  uni- 
form results  can  be  obtained  from  the  converting  vessel,  and  if  the  same 
quality  pig  iron  is  always  used,  there  is  every  reason  to  believe  that  the 
invention  will  prove  very  valuable  to  tin  plate  makers,  as  there  is  clear 
j)roof  that  sheet  iron  of  superior  quality  may  be  produced  by  adopting  it. 

The  best  way  of  working  the  large  ingots  into  bars  has  yet  to  be  learnt ; 
but  it  is  expected  that  the  plan  Mr.  Bessemer  recommends,  of  passing 
them  through  a  series  of  rolls,  will  be  found  to  answer  perfectly.  It 
may  be  mentioned  that  Messrs.  Smith,  Piiillips  &  Co.,  tried  a  piece  of 
the  bar  from  which  the  specimens  sent  were  rolled,  in  the  blacksmith's 
shop.  It  proved  to  be  very  red,  short,  and  difficult  to  work;  so  that 
some  further  improvement  in  the  process  is  required  before  iron  u\?Ae  bj" 
it  can  be  brought  into  general  use. 

One  of  the  disadvantages  under  which  Mr.  Bessemer  labored  in  con- 
nexion with  his  experiment  made  at  Baxter  House  was,  that  during  the 
pouring  of  the  molten  metal  from  the  converting  vessel,  after  being  re- 
fined, the  air  was  carried  into  the  mould  with  the  metal,  and  produced 
very  porous  ingots. 

To  remedy  this  defect,  which  was  of  the  greatest  disadvantage  in  con- 
nexion with  the  steel  or  semi-steel  produced  by  this  process,  Mr.  Besse- 
mer proposed  a  plan  of  pouring  the  metal,  by  means  of  a  novel  contri- 
vance, in  which  the  same  principles  were  involved  as  in  his  convertmg 
vessel,  except  that  the  cold  air  is  driven  on  to  the  surface  of,  instead  of 
into  the  midst  of,  the  fluid  metal. 

Mr.  Bessemer,  in  sj)ecifying  the  patent  for  his  invention,  gives  the  fol- 
lowing descri|)tion  of  the  very  ingenious  contrivance  which  he  has  super- 
added to  his  former  apparatus,  and  of  which  we  now  give  illustrations, 
kindly  furnished  to  us  by  Mr.  Bessemer.     He  says: — 

In  carrying  this  invention  into  practical  operation,  it  is  preferred  to 
mount  the  refining  vessel  or  chamber  on  axes  not  situated  at  or  near  the 
centre  of  gravity  of  the  chamber,  by  which  means  the  pouring  out  of  its 
contents  will  be  facilitated,  and  the  spout  kept  in  a  proper  position  in 
reference  to  the  mould  during  the  time  of  pouring  the  fluid  metal  there- 
in. The  air  may  be  introduced  at  the  sides  or  ends  of  the  vessel, 
through  small  holes  formed  in  pieces  of  well-burnt  fire-clay,  so  that  by 
moving  the  chamber  or  vessel  on  its  axis,  the  holes  in  the  fire-clay  may 
be  made  to  descend  beneath  the  surface  of  the  metal,  or  be  raised  above 
it,  as  desired.    It  must  be  observed  that  the  air  or  other  gaseous  matters, 
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must  be  compressed  with  a  force  greater  than  will  balance  the  weight 
of  a  column  of  fluid  metal  of  a  height  equal  to  the  depth  of  immersion  of 
the  jets  below  the  surface  of  the  fluid  metal. 

The  accompanying  illustrations  show  the  form  of  apparatus  employed  : 
Fig.  I  being  an  end  elevation  ;  Fig.  2  a  cross  section ;  and  Fig.  3  a 
longitudinal  section  of  the  vessel  or  chamber.  Fig.  2  shows  the  vessel 
half  turned  up,  but  in  Figs.  1  and  3  it  is  shown  in  its  lowest  position. 
The  tuyere  pipes  are  also  shown  in  detail  at  Figs.  4,  5,  6,  7,  8,  and  9. 


The  cylindrical  vessel  a  is  formed  of  stout  plate  iron,  secured  by  angle 
iron  flanches,  to  the  cast  iron  plates  a\  on^which  ribs  or  webs  are  formed, 
for  the  purpose  of  giving  to  them  the  requisite  degree  of  strength.     At 


one  side  of  the  plates  a^,  and  at  a  point  beyond  their  outer  edges,  bosses 
are  formed  :  they  are  bored  out  truly  and  fitted  and  keyed  to  the  axles 
b,  and  b\  on  which  the  converting  vessel  a,  is  made  to  move  when  re- 
quired ;  c,  c,  are  iron  frames  secured  by  bolts  d,  to  the  masonry  founda- 
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tion,  on  which  the  whole  apparatus  rests  ;  the  frame  c^  rises  higher  than 
the  others,  and  has  plummer  blocks,  e,  e,  bolted  to  it,  in  which  the  shaft 
y  revolves  ;  a  worm  wheel  g  is  keyed  firmly  on  the  axis  b,  and  receives 
motion  from  the  worm  A,  whenever  the  handle  i  and  shaft  y  are  moved 
round.    The  interior  of  the  vessel  a  is  lined  with  fire-bricks  or  fire-stone 
(as  shown  at  m),  or  it  may  be  lined  with  any   other  slow  conductor  of 
lieat  capable  of  withstanding  the  high  temperature  and  solvent  action  of 
the  slags,  to  which  the  lining  is  exposed  when  the  vessel  is  in  use  ;  the 
bricks  or  fire-stone  may,  however,  be  protected  and  mended  from  time  to 
time  by  moving  either  of  the  said  plates  a^,  which  may  again  be  bolted 
on  to  the  vessel  as  soon  as  the  new  lining  is  completed,  or  a  man-hole 
(not  shown   in  the  drawings),  may  be  made  in  one  side  of  the  vessel, 
through  which  the  lining  or  repairs  may  be  effected  without  removing 
the  end  of  the  vessel.     At  n  there  is  formed  a  projecting  spout  or  lip, 
for  the  purpose  of  running  out  the  fluid  metal  ;  this  lip  is  made  to  pro- 
ject from  the  vessel  so  far  as  to  bring  it  in  a  line  with  the  axis,  so  that 
into  whatever  position  the  vessel  a  may  be  moved,  the  extremity  of  the 
lip  n  may  retain  the   same  position,  or  nearly  so,  and  thus   allow  the 
stream  ofmc'tal  flowing  over  it,  to  fall  into  the  ingot  mould,  which  would 
not  be  the  case  if  the  axis  were  placed  in  a  line  with  the  centre  of  the 
cylindrical  vessel  ;  by  reference  to  Fig.  2,  it  will  be  seen,  that  at  m^  the 
lining  is  formed  so  as  to  prevent  the  metal  from  carrying  out  with  it  the 
slags  or  other  matters,  floating  on  its  surface,  until  after  the  metal  has  run 
out.    On  each  side  of  the  spout  n  (see  Fig.  3),  there  is  a  curved  passage 
p,  by  means  of  which  the  flame  and  gaseous  products  evolved   during 
the  process  may  escape,  but  the  splashes  of  metal  thrown  up  by  the  jets 
of  air  are  for  the  most  part  prevented  from  escaping  from  the  vessel  by 
the  serpentine  form  of  these  outlets.   At  r  there  is  a  pipe,  which  is  made 
to  communicate  with  a  blast  engine,  or  with  a  steam  boiler,  or  it  may 
be  made  to  communicate  with  a  reservoir  containing  oxygen  gas,  or  a 
mixture  of  oxygen  with  other  gaseous  fluids,  or  with  any  gaseous  matter 
capable  of  evolving  oxygen,  any  or  all  of  which  may  be  used,  either  in 
a  cold  or  heated  slate,  although  it  is  preferred  to  use  atmospheric  air  at 
its  natural  temperature,  on  account  of  its  cheapness  and  efficiency.    The 
pipe  r  is  fitted  at  one  end  of  the  trunnion  or  axis  b^,  which  is  made  hol- 
low, and  is  provided  with  a  stuffing-box  or  other  joint,  so  as  to  allow 
the  movement  of  the  axis,  without  interfering  with  the  passage  of  the 
air;  through  it  the  pipe  s  is  also  connected  with  the  hollow  axis  6',  and 
has  a  right  angled  elbow  or  bend  at  its  opposite  end,  and  then  continues 
along  the  outside   of  the  vessel  throughout  its   whole  length,  and   is 
turned  truly  on  its  exterior  surface,  and  has  fitted  upon  it  several  small 
branch  pipes,  u,  each  of  which  has  a  T-piece  connected  to  ibem,  which  is 
bored  out  truly,  and  made  to  fit  accurately  to  the  exterior  of  the  pipe  s^ 
so  as  to  admit  of  the  pipe  u  being  moved  on  the  pipe  s,  into  the  position 
shown  by  dots  in  Fig.  2.    Along  one  side  of  the  converting  vessel  there 
is  a  row  of  square  holes,  in  which  small  blocks  of  well-burnt  fire-cla^ 
are  loosely  fitted  ;  they  are  held  in  position  by  ramming  a  little  loam 
well  into  the  joint  formed  between  them  and  the  lining  m.     At  one  end 
of  these  blocks  or  tuyeres  the  pipe  u  is  fitted  by  a  simple  cone  joint;  the 
other  ends  of  the  tuyere-blocks  have  several  .small  holes  made  in  them 
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leading  into  one  larger  passage,  which  communicates  with  the  pipe  m, 
so  that  a  communication  is  thus  established  between  numerous  points  of 
the  interior  surface  of  the  converting  vessel  and  the  blast-engine,  or 
reservoir  of  gaseous  matters  before  referred  to,  and  by  means  of  which 
numerous  small  jets,  or  currents  of  air,  &c.,  may  be  forced  into  the  con- 
verting vessel  when  required  ;  a  sluice-cock  on  the  pipe  r  (not  shown  in 
the  drawings),  enabling  the  workmen  to  turn  off  the  supply  of  air  when 
required.  In  order  that  the  way  in  which  the  pipe  s  and  the  pipe  u  are 
arranged  may  be  better  understood,  a  detached  view  of  them  is  given  at 
Figs.  5  and  6,  where  it  will  be  seen  that  the  pipe  s  has  a  hole  in  it  at  x, 
which  is  opposite  the  orifice  of  the  pipe  u.  Through  this  hole  the  air 
may  pass  freely  when  the  pipes  u  occupy  their  ordinary  positions ;  but 
whenever  any  of  the  tuyere-blocks  require  renewing,  the  pipe  u  can  be 
turned  upon  the  joint  formed  at  its  union  with  the  pipe  s,  as  shown  by  dots 
in  Fig.  2,  and  in  which  position  the  hole  x  in  the  pipe  s  will  be  closed, 
while  free  access  to  the  tuyere  is  obtained.  Also  at  Fig.  6  is  shown  an 
end  view,  and  at  Fig.  7  a  longitudinal  section  of  a  tuyere-block,  where  2,  2, 
show  the  small  apertures  through  which  ihe  air  escapes  into  the  metal, 
all  of  which  passages  unite  in  the  larger  one  c,  the  .orifice  of  which  is 
made  conical,  so  as  to  fit  the  end  of  the  pipes  u.  It  has  also  been  found 
that  a  single  outlet  in  each  tuyere-block  will  answer  well  in  practice,  as 
represented  in  end  elevation  at  Fig.  8,  and  in  longitudinal  section  at 
Fig.  9,  where  a  single  parallel  passage  y  leads  direct  from  the  pipe  u, 
into  the  metal.  As  these  passages  sometimes  get  obstructed,  a  screw 
plug  q  is  fitted  at  the  back  of  the  elbow  of  the  pipe  u,  which  plug  may 
be  removed  if  required,  while  the  apparatus  is  in  use,  and  a  steel  rod 
introduced  at  the  aperture,  which  should  be  thrust  entirely  through  the 
tuyere-block,  and  any  accidental  accumulation  of  matter  will  be  thus 
removed.  By  reference  to  Fig.  1,  it  will  be  seen  that  a  boss  v  is  formed 
at  the  point  of  junction  of  two  of  the  webs  which  are  formed  on  the  end 
plates  a,  of  the  converting  vessel ;  into  this  boss  a  stud  is  fixed,  to  which 
a  chain  or  tension  rod  may  be  attached,  for  the  purpose  of  suspending  a 
counter-balance  weight,  the  chain  passing  over  a  pulley,  supported  by 
the  roof  or  other  convenient  part  of  the  building,  so  that  the  vessel  a  may 
be  the  more  easily  moved  on  its  axis,  by  means  of  the  worm-wheel 
gearing  before  described. 

Bessemer's  process  has  been  adopted  at  some  of  the  largest  iron  works 
in  England  and  Wales,  and  we  have  seen  splendid  specimens  of  iron, 
and  articles  made  therefrom  in  numerous  forms,  from  a  22  ft.  long 
single-headed  railway  bar  to  batten  and  tagger  plates,  so  thin  that  four 
thicknesses  will  pass  readily  into  the  No.  26  iron  wire  gauge,  or  of  the 
thickness  of  a  sheet  of  ordinary  writing  paper. 

We  shall  again  recur  to  the  subject  next  month,  when  we  hope  to  be 
able  to  give  the  results  of  some  very  important  and  practical  workings 
on  a  large  scale,  which  are  now  being  made. 
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"  A  wire  six  limes  the  length  of  the  Varna  and  Balaclava  wire,  it^  of 
the  same  lateral  dimensions,  would  give  thirly-six  times  the  retardation 
and  thirty-six  times  the  slowness  of  action." 

It  was  known,  at  the  time  that  these  words  were  placed  on  record  by 
Prof.  Thomson,!  with  direct  reference  to  their  practical  bearing  on  the 
Atlantic  project,  that  the  action  of  the  Black  Sea  Telegraph  was  inconve- 
niently slow,  and  its  utterance  indistinct, — and  it  was  not  doubted  either 
by  myself  or  others  who  heard  the  above  words,  that  Prof.  Thomson  raeanf 
to  give  them  their  fuil  weight,  in  their  literal  and  practical  application. 

I  will  not  recapitulate  what  has  been  already  published  in  your  col- 
umns, further  than  to  say  that  this  public  and  confident  avowal  of  an 
opinion  so  discouraging  to  the  progress  of  submarine  telegraphy  urged 
me  to  a  renewed  investigation  of  the  subject  experimentally,  and  with 
the  use  of  instruments  of  great  delicacy  and  far  more  free  from  sources 
of  error  than  those  which  I  know  to  have  been  made  use  of  in  the  Black 
Sea.  It  was  upon  this  practical  basis  that  I  joined  issue  with  Prof.  Thom- 
son, testing  the  application  of  his  theory,  as  stated  by  himself,  to  the 
hard  facts  of  practical  telegraphic  operations. 

The  result  of  my  experiments,  far  from  confirming  this  dictum,  went 
in  the  opposite  direction, — demonstrating,  as  clearly  as  such  experiments 
could,  the  fallacy  of  this  application  of  the  law  of  the  squares. 

One  or  two  letters  have  passed,  and  in  this  week's  number  of  your 
paper  I  find  that,  though  still  maintaining  the  correctness  of  the  theory 
— as  theory,  the  whole  position  for  which  I  originally  contended,  is  con- 
ceded by  Prof.  Thomson.  I  cannot  add  to  the  force  of  his  own  words:  — 
"  It  depends  on  the  nature  of  the  electric  operation  performed  at  one 
extremity  of  the  wire,  and  on  the  nature  of  the  test  applied  at  the  other 
extremity,  whether  or  not  any  approach  to  the  law  of  the  squares  is  to  be 
expected  in  the  observed  results,"  (the  italics  are  his.) 

We  have  then  a  table,  "  derived  solely  from  theory,"  containing  in 
horizontal  lines  eight  series  of  retardations  calculated  for  various  dis- 
tances and  under  various  conditions  of  current.  Of  these.  Prof.  Thom- 
son says,  "Now  it  will  be  observed  that  the  law  of  the  squares  is  fulfilled 
throughout  no  horizontal  line  of  the  table,  excepting  the  first  and  last." 
These  two,  I  may  be  allowed  to  add,  contain  conditions  utterly  foreign 
to  practical  telegraphy  : — the  one  requiring  a  contact  with  the  battery 
"during  ^^^^  of  a  second  or  any  less  time," — the  other  a  contact  of 
over  24  seconds  duration.  So  that,  according  to  Prof.  Thomson's  own 
table,  in  no  telegraphic  operation  at  distances  ranging  from  150  to  2400 
miles  can  the  retardation  of  signals  be  found  in  accordance  with  the  sen- 
tence with  which  I  commenced  this  letter. 

I  must  confess  it  has  surprised  me  that,  with  the  acute  po^vers  of 
reasoning  possessed  by  Prof.  Thomson,  he  has  never  been  led,  by  the 
very  many  "  deviations  from  the  law  of  the  squares,"  and  the  "  serious 
derangement  of  the  results  "  which  he  recognises  as  arising  from  the  in- 
constancy of  the  battery  employed,  to  reason  out,  from  these  data,  the 
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possibility  of  attaining,  by  a  modification  of  the  form  of  current  employed, 
even  with  the  same  size  of  conducting  wire,  a  much  higher  rate  of  pro- 
pagation of  the  electric  impulse,  and  a  corresponding  increased  rapidity 
of  utterance. 

Instead  of  hopelessly  endeavoring  to  make  my  results  correspond  with 
any  established  theory,  I  have  been  contented  to  prosecute  repeated 
experiments  in  order  that  I  might  learn  from  them  ;  and  these  facts  I 
have  learnt  from  them  : — 

First, — that  the  very  "  deviation  from  the  law  of  the  squares  "  do,  if 
rightly  understood,  open  to  us  a  field  of  research,  rich,  promising,  in- 
tensely interesting  and  practical. 

Second, — that  the  rate  of  propagation  of  the  electric  impulse  in  sub- 
marine wires  admits  of  variation,  not  merely  as  an  error,  but  that  it  is 
under  control,  and  is — other  conditions  remaining  alike — dependent  upon 
the  nature  of  the  electric  operation  performed  to  such  an  extent  as  to 
render  the  adoption  of  entirely  new  data  necessary,  as  the  basis  of  any 
calculations  made  for  the  purposes  of  submarine  telegraphs. 

Third, — that  such  data,  to  be  available,  should  be  obtained  by  the  use 
of  instruments  either  identical  or  strictly  comparable  with  those  that  will 
afterwards  be  employed  in  the  telegraphic  use  of  the  wire. 

I  may  add,  that,  from  my  connexion  with  the  Atlantic  Telegraph  Com- 
pany, it  has  been  my  privilege,  as  well  as  my  duty,  already  to  commence 
such  an  inquiry,  that  I  shall  at  all  times  be  well  pleased  to  show  Prof. 
Thomson  any  of  the  results  obtained,  and  to  receive  his  opinion  thereon; 
and,  in  my  turn,  to  aid  him  in  any  experimental  examination  of  the  sub- 
ject he  may  wish  to  make  for  his  own  satisfaction  upon  the  Atlantic  cable, 
when  sufficiently  advanced  in  its  manufacture  to  admit  of  such  experi- 
ments.        I  am,  &C.5 

WiLDMAN    WhITEHOUSE. 


JVeio  Process  for  the  Preparation  of  Ferrocyanide  of  Potassium.  * 
By  Richard  Brunnquell. 

This  process  depends  on  the  conversion  of  ammonia  into  cyanide  of 
ammonium  by  ignition  with  charcoal  or  carbonaceous  matters  ;  and  its 
principal  peculiarity  consists  in  the  conversion  of  the  cyanide  of  ammo- 
nium thus  produced  into  cyanide  of  potassium,  representing  ferrocyanide 
of  potassium,  in  the  humid  way.  The  gas  containing  ammonia  is  there- 
fore passed  through  tubes  filled  with  charcoal  and  heated  to  redness ;  the 
ammonia  is  thus  converted  into  cyanide  of  ammonium,  and  this  into 
ferrocyanide  of  potassium  by  contact  with  aqueous  solutions  of  potash 
and  suitable  iron  compounds.  The  particular  advantages  of  this  method 
are  the  following  : — 

1.  The  considerable  loss  of  potash  and  the  expense  of  its  recovery  are  got 
rid  of —The  potashes  are  first  dissolved  in  water,  by  which  they  are  freed 
from  the  greater  part  of  the  foreign  salts.  The  solution  is  then  treated 
with  a  quantity  of  the  cyanide  sufficient  to  convert  the  greater  part  of  it; 
into  ferrocyanide  of  potassium  ;  this  is  allowed  to  crystallize,  and  the 
•  From  the  Lond.  Chem.  Gaz.,  No.  337. 
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raother-liquor  employed  without  further  preparation  for  the  same  purpose. 
Thus  we  get  rid  at  once  of  the  contamination  with  silica,  &c.,  and  of  the 
necessity  of  bringing  the  dissolved  potashes  again  into  a  solid  form,  which 
is  of  itself  a  cause  of  loss. 

2.  It  becomes  possible  to  replace  the  potashes  by  soda,  which  is  much 
cheaper. — By  the  old  processes  this  was  often  tried  in  vain,  because  from 
the  difficult  reduction  of  sodium,  the  formation  of  cyanide  of  sodium  in 
the  dry  way  does  not  take  place  so  easily,  and  moreover  ferrocyanide  of 
sodium  cannot  easily  be  crystallized  from  such  impure  solutions  as  the 
mother-liquors.  The  first  difficulty  is  entirely  got  rid  of  in  its  formation 
in  the  humid  way,  and  the  second  may  also  be  overcome,  as  the  solutions 
are  much  purer.  Ferrocyanide  of  sodium  certainly  does  not  form  such 
beautiful  crystals  as  ferrocyanide  of  potassium  ;  but  if  it  can  be  prepared 
more  cheaply,  it  will  certainly  make  its  way  into  use,  especially  as  6 
parts  of  it  go  as  far  as  7  of  ferrocyanide  of  potassium,  the  equivalent  of 
sodium  being  lower. 

3.  Bones  may  be  employed  in  this  process,  their  subsidiary  product,  bone 
charcoal,  covering  the  cost  of  the  bones  and  their  carbonization,  and  they 
would,  therefore,  furnish  the  nitrogenous  gases  for  nothing.  The  gases 
from  the  carbonization  of  bones,  are  just  as  rich  in  ammonia  in  propor- 
tion as  those  of  most  other  raw  materials  ;  in  proportion  to  their  weight, 
however,  bones  furnish  less  ammonia  and  much  less  gas. 

4.  It  is  possible  to  bring  back  into  the  manufacture  that  portion  of  the 
ammonia  which  escapes  conversion  into  cyanogen,  and  thus  convert  it  also 
into  cyanogen  ;  the  ammoniacal  salts  obtained  as  subsidiary  products, 
may  be  converted  into  ferrocyanide  of  potassium,  by  mixing  them  with 
lime,  and  adding  them  to  the  raw  material. 
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Proceedings  of  the  Stated  Monthly  Meeting,  January  loth,  1857. 

John  C.  Cresson,  President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Regents  of  the  University  of  the  State  of 
New  York,  and  the  Metropolitan  .Mechanic's  Institute,  Washington  City, 
D.  C. 

Donations  to  the  Library  were  presented  from  the  Geological  Society, 
the  Statistical  Society,  and  the  Commissioners  of  Patents,  London;  The 
Ecole  Imperiale  des  Mines,  Paris;  M.  L.  A.  H.  Latour,  N.  P.,  Montreal, 
C.  E.;  John  W.  Harris,  Esq.,  Rocheport,  Missouri;  Hon.  Job  R.  Tyson, 
United  Stales  Congress;  The  Kentucky  Mechanic's  Institute,  Louisville, 
Ky.;  The  Massachusetts  Charitable  Mechanic's  Institute,  Boston,  Mass.; 
Charles  B.  Penrose,  Esq.,  Pennsylvania  Legislature. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
were  laid  on  the  table. 
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The  Treasurer  read  his  statement  of  receipts  and  payments  for  the 
month  of  December,  also  his  annual  statement  for  1856. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Tlie  Annual  Report  of  the  Committee  on  Publications  was  read. 

Candidates  for  membership  in  the  Institute,  (8,)  were  proposed,  and  the 
candidates  proposed  at  the  last  meeting,  (142,)  were  duly  elected. 

The  I'ellers  of  the  Annual  Election  for  Officers,  Managers,  and  Audi- 
tors, for  the  ensuing  year,  reported  the  result,  when  the  President  declared 
the  following  gentlemen  duly  elected  : — 

John  C.  Cresson,  President. 


John  Agnew, 
Matthias  W.  Baldwin, 


Vice  Presidents. 


Isaac  B.  Garrigues,  Recording  Secretary. 
Frederick  Fralcy,  Corresponding  Secretary. 
John  F.  Frazer,  Treasurer. 


Samuel  V.  Merrick, 
Thomas  Fletcher, 
Abraham  Miller, 
John  C.  Trautwinc, 
John  H.  Towne, 
Edwin  Greble, 
David  S.  Brown, 
Thomas  S.  Stewart, 


MANAGERS. 
Owen  Evans, 
Alan  Wood, 
John  E.  Addicks, 
Isaac  S.  Williams, 
George  W.  Conarroe 
Thos.  J.  Weygandt, 
Joseph  J,  Barras, 
Joseph  Harrison,  Jr., 

AUDITORS. 


George  Erety, 
Evans  Rogers, 
Robert  Cornelius, 
Lawrence  Johnson, 
George  C.  Howard, 
Jacob  Weaver, 
William  Sellers, 
James  H.  Bryson. 


Samuel  Mason,  James  H.  Cresson, 

Samuel  B.  Finch. 

At  a  meeting  of  the  Board  of  Managers,  held  January  21st,  1857,  the 
following  officers  were  elected  for  the  ensuing  year: 

Thomas  J.  Weygandt,  Chairman. 

Isaac  S.  Williams,  )  ^       , 
^  r,  >  Curators. 

Owen  Jtivans,  ^ 
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There  is  probably  no  branch  of  Physical  Science  upon  which  it  is  at 
the  present  time  more  difficult  to  write  a  satisfactory  treatise,  than  che- 
mistry.  The  beautiful  simplicity  of  the  theories  established  by  Lavoisier 


Hand  Books  of  Inorganic  and  Organic  Chemistry.  143 

and  his  contemporaries  has  long  since  disappeared,  under  the  accumula- 
tion of  facts  heaped  up  by  the  multitude  of  observers  whom  the  beauty 
of  the  subject  and  its  practical  importance  have  attracted  ;  and  the  sad 
error  of  attempting  to  alter  the  nomenclature  to  suit  each  varying  hypo- 
thesis, has  led  to  difficulty  in  even  reading  understandingly  the  works 
of  the  modern  theorists.  The  ancient  Assyrians  are  said  to  have  had 
some  dozen  forms  for  each  of  the  letters  of  their  alphabet,  and  it  ap- 
pears as  though  the  student  of  chemistry  in  the  next  century  would  be 
obliged  to  remember  about  as  many  formulae  for  the  substances  most 
familiar  to  him.  In  consequence  of  these  difficulties,  modern  works  on 
chemistry  generally  divide  themselves  into  two  classes  :  one  of  which,  are 
devoted  to  general  theoretical  speculations,  and  discuss  the  facts  only  as 
they  have  a  bearing  upon  the  views  which  are  propounded  ;  while  the 
other,  devoted  rather  to  practical  utility,  are  intended  to  serve  as  a  reser- 
voir for  the  facts,  and  regard  theory  only  as  a  means  of  classification 
by  which  these  facts  may  be  remembered.  The  science  wants  another 
Lavoisier  to  recombine  these  conflicting  elements,  but  no  such  has  as 
yet  indicated  his  coming  ;  chemistry  is  still  in  its  essence  an  empirical 
science,  and  so  many  plausible  hypotheses  may  be  suggested  to  account 
for  its  phenomena,  while  so  little  of  absolute  demonstration  is  applicable 
to  its  theories,  that  authority  is  generally  more  available  than  argument, 
in  settling  belief,  and  simplicity  rather  than  certainty  is  the  standard  of 
excellence. 

The  names  of  the  treatises  now  under  our  consideration,  indicate  that 
they  belong  to  the  second  class,  and  are  intended  to  present  rather  a 
mass  of  chemical  facts  conveniently  arranged  for  reference,  than  an 
attempt  at  a  true  theory  of  the  science.  Viewed  in  this  light,  we  regard 
Dr.  Gregory's  books  as  perhaps  the  most  useful  which  have  of  late  years 
issued  from  the  English  press  ;  and  as  furnishing  to  the  student,  whose 
attention  to  chemistry  is  incidental  to  the  prosecution  of  some  other  pro- 
fession, the  medical-man,  the  agriculturist,  or  the  manufacturer,  a  very 
excellent  compendium,  in  which  he  will  find  the  most  of  the  facts  of 
value  to  him,  and  the  views  which  will  suggest  to  him  their  applications. 
It  is  comprehensive,  lucid,  terse  and  practical,  and  although  not  a  substi- 
tute to  the  chemist  for  more  elaborate  treatises,  such  as  those  of  Berze- 
lius  and  others,  will  still  always  be  valuable  in  the  laboratory. 

Of  the  labors  of  the  American  Editor  we  cannot  speak  so  favorably. 
It  might  have  been  much  worse,  for  he  has  shown  industry ;  but  it 
ought  to  have  been  better,  for  it  indicates  a  want  of  judgment,  and  in 
many  cases  an  ignorance  of  the  latest  and  best  authorities.  Why  quote 
Rumford's  comparatively  rough  experiments,  when  we  have  so  many 
more  accurate  determinations  since  ;  and  why,  while  Regnault's  tables 
are  several  times  given,  retain  the  number,  0.870,  given  by  Delaroche  and 
Berard,  as  the  specific  heat  of  vapor  of  water,  alter  Regnault  has  shown 
that  it  is  entirely  inadmissible?  or  what  confidence  will  a  reader  put  in 
statements  which  he  cannot  verify,  when  he  finds  the  following,  which 
we  quote  from  a  page  opened  at  random :  "  When  water  at  the  tempera- 
ture of  39°  Fah.  is  either  heated  or  cooled,  it  expands  regularly  for  the 
same  number  of  degrees,  either  added  or  subtracted  :  hence,  when  cooled  to 
36°,  it  rises  to  the  same  point  as  when  heated  to  44°.  ^t  32°  it  stands  at  the 
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same  point  as  at  48°,  and  at  20°  at  the  same  point  as  at  60°."  The  next 
sentence  assigns  39-2°  instead  of  39°  as  the  temperature  of  maximum 
density,  on  the  authority  of  Dr.  Hope,  and  perhaps  farther  research 
might  have  modified  the  number  still  more.  Much  of  the  Physics 
presents  the  same  faults  of  a  want  of  familiarity  with  what  has  been 
recently  done,  and  not  yet  found  its  way  into  popular  treatises.  Has  Dr. 
Sanders  ever  heard  of  Foucaull's  performance  of  Arago's  test  experi- 
ment as  to  the  nature  of  light  ?  If  he  has,  how  could  he  say  that  "  its 
phenomena  are  explained  either  on  the  supposition  that  it  is  a  materia! 
iiuid,"  &c. ;  or  by  whom  is  it  now,  that,  "heat  or  caloric  is  supposed 
to  be  that  substance,  whose  entrance  into  the  body  occasions  the  sensa- 
tion of  heat  or  warmth  ?" 

As  to  the  Supplement,  we  must  content  ourselves  with  fully  endorsing 
the  expression  of  opinion  in  the  Preface,  that  much  matter  has  been  left 
out  equally  important  with  that  given  ;  and  recommending  that  in  the 
next  edition,  the  name  of  the  author  of  the  Homological  table  should 
be  inserteci  in  its  title.  The  work  is  well  printed,  of  convenient  size 
and  good  typography. 


Chemical  and  Pharmaceutical  Manipulations  :  a  Manual  of  the  Mechanical 
and  Cheinico- Mechanical  Operations  of  the  Laboratory.  By  Campbell 
MoRFixand  Clarence  Morfit;  with  575  illustrations.  8  vo.  pp.  626, 
Philadelphia  :  Lindsay  &  Blakiston,  1857. 

The  work  of  the  Messrs.  Morfit,  which  we  noticed  in  our  Journal  at 
the  time  of  its  first  appearance,  has  now  reached  a  second  edition;  and 
this  fact  itself,  is  perhaps  not  bad  evidence  that  it  possesses  value.  The 
present  edition  is  profusely  illustrated,  which  will  add  to  its  attraction 
as  well  as  to  its  value,  although  perhaps  in  some  of  the  larger  cuts 
undue  prominence  has  been  given  to  the  pattern  of  the  operator's  dress- 
ing-gown, at  the  expense  of  the  details  of  the  apparatus.  By  the  way, 
we  are  sorry  to  see  these  Germanisms  in  the  book.  Does  Prof.  Morfit 
operate  in  his  laboratory  in  a  morning-gown  ?  If  not,  why  adopt  from 
foreign  lands  such  puerilities.  Nor  are  we  sure  that  the  enlargement  of 
the  work  is  productive  of  any  intrinsic  advantage.  The  chemical  stu- 
dent who  wants  a  work  upon  manipulation,  does  not  require  from  it  a 
philosophical  treatise  on  the  construction  of  the  instruments,  but  upon 
their  use  ;  and  the  chemical  professor  who  is  perfectly  familiar  with  the 
manipulation  and  adjustment  of  the  barometer  and  the  electrical  ma- 
chine, may  fail  to  do  himself  full  credit  when  he  undertakes  to  lecture 
on  their  theory.  The  work  before  us  has  been  enlarged  to  a  somewhat 
cumbersome  size,  and  we  cannot  but  think  that  its  sale  would  be  pro- 
moted, and  its  usefulness  not  diminished,  if  much  not  relating  to  the 
subject  of  the  book,  as  stated  in  the  title,  had  been  omitted.  The 
■work  is  dedicated  to  Prof.  John  Henry  Alexander,  and  the  connexion 
of  his  name  with  it  will,  to  those  who  know  him,  be  another  reason  for 
expecting  from  it  a  high  degree  of  accuracy  of  statement  and  scientific 
merit. 
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On  the  Improvement  of  the  Ohio  River.  By  Ellwood  Morris,  Civ.  Eng. 

(Continued  from  page  83.^ 

III.   Of  Low  Dams  and  Chutes,  or  Pool  and  Current  Navigation. 

The  author  of  this  plan  is  Herman  Haupt,  Esq.,  Civil  Engineer,  (a 
gentleman  of  well  deserved  eminence  in  certain  walks  of  the  profession,) 
who  has  developed  it,  (though  not  very  definitely,)  in  his  pamphlet  enti- 
tled "A  Consideration  of  the  Plans  proposed  for  the  Improvement  of  the 
Ohio  River,  1855,"  summing  up  on  page  44,  in  the  following  words,  to 
wit  :— 

"That  the  true  plan  for  the  best  improvement  of  the  navigation,  differs 
from  any  that  has  yet  been  proposed,  and  consists  of  a  succession  of  pools 
formed  by  low  dams  of  from  6  to  10  feet,  connected  by  open  channels 
not  less  than  200  feet  wide,  through  which  the  water  will  flow  free  from 
locks,  or  any  other  obstruction,  at  the  moderate  velocity  of  two  miles  per 
hour." 

And  on  page  42,  he  determines  the  fall  necessary  to  give  that  velo- 
city in  a  straight  and  uniform  channel  200  feet  wide  to  be,  only  one  foot 
per  mile,  which  "  gives  for  the  velocity  in  feet  per  second,  3'13." 

313x60x60      o,       •.  u        c  u-  v,*u        i     %    • 

now,  ^980 ~^i  0  ^"6S  per  hour,  from  -which  the  velocity  is  as- 
sumed in  round  numbers  at  2  miles  per  hour.  This  proposed  plan,  so  far 
as  it  can  be  gathered  from  the  pamphlet  quoted,  is  to  erect  low  dams 
{each  of  four  feet  lift)  across  the  river  at  suitable  points,  extending  from 
Vol.  XXXIII,— Third  Seuies.— No.  3.— Mauch,  1857.  13 
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one  shore  within,  say,  200  feet  of  the  other ;  and  then  to  connect  the 
jiools  of  these  daras,  or  discontinuous  wiers,  by  means  of  open  channels 
or  chutes  of  gentle  slope  (one  foot  per  mile)  formed  by  erecting  or  con- 
tinuing from  the  end  or  opening  of  one  dam,  a  bank  10  feet  high  length- 
wise of  the  river,  extending,  on  an  average,  4  miles  down-stream — this 
bank  being  placed  200  feet  from  one  shore,  and  protected  by  a  riprap  or 
slope  wall. 

These  dams  would  have  a  total  height  of  10  feet  above  channel-bot- 
tom, from  which  the  depth  proposed  for  the  navigation,  6  feety  being 
deducted,  leaves  for  the  lift  of  each  dam  =  4  feet. 

The  calculations  of  the  pamphlet  for  the  plan  preferred,  are  evidently 
made  upon  the  supposition  of  a  straight  and  uniform  section  in  the  chute, 
and  a  prolongation  of  one  mile  of  chute  for  each  foot  of  lift  of  dam. 

But  the  bank  forming  the  chute,  running  only  an  average  parallel  to 
the  irregular  shore,  will  intercept  both  unequal  widths  and  unequal  depths, 
and,  therefore,  the  calculations  of  permanent  regimen  will  not  strictly 
apply. 

To  make  these  chutes  answer  the  calculations,  all  the  sides  of  the  water 
perimeter  should  be  impervious;  the  chutes  should  have  both  uniform 
depth  and  uniform  breadth,  so  as  to  produce  a  uniform  section  (as  as- 
sumed in  the  pamphlet),  or  rather,  one  properly  graduated  in  breadth,  so 
as  to  maintain  an  uniform  depth  with  a  given  inclination  and  supply  of 
water,  allowing  both  for  friction  and  leakage.  These  conditions  would 
require  a  regulation  of  the  shore  line  also,  so  as  to  be  nearly  equivalent 
to  two  banks  and  a  permanent  bottom  of  regular  slope,  which  does  not 
seem  to  be  provided  for  in  the  plan  as  laid  down,  nor  is  any  account 
taken  of  the  crooked  line  required  to  follow  the  shore. 

The  whole  descent  of  the  Ohio  River,  (the  falls  excepted,)  being,  say, 
400  feet,  this  plan  would  require  about  100  dams  each  of  four  feet  lift, 
and  400  lineal  miles  of  chutes  to  overcome  them ! 

This  assumes  that  to  leave  a  proper  margin  of  depth  for  the  accumu- 
lation of  deposits  at  the  foot  of  each  chute,  an  extra  depth  would  be 
required,  equivalent,  at  least  in  practice,  to  each  dam  setting  back  6  feet 
against  the  next,  so  that  we  could  hardly  expect  to  avail  ourselves  of  the 
fall  of  the  chutes,  to  reduce  the  number  of  dams  materially,  though  the 
pamphlet  proposes  to  do  so. 

Besides,  these  dams  would  be  so  numerous,  that  to  render  the  proposed 
navigation  available  to  both  shores,  6  feet  deep  must  be  maintained 
throughout  the  pools  :ybrt/'no^,  one-half  of  the  length  of  the  river  shores 
opposite  to  the  chutes,  or  400  miles  lineal  of  one  side,  would  be  deprived 
of  the  benefits  of  the  full  depth  proposed. 

The  Ohio  River  is  now  over  1000  feet  wide,  on  6  feet  deep,  and  with 
that  depth  of  water,  procured  in  the  natural  way^  makes  a  truly  beautiful 
and  useful  navigation,  one  equally  beneficial  to  both  shores,  and  of  a 
width  not  more  than  adequate  to  the  transaction  of  the  multifarious  busi- 
ness which  floats  upon  its  bosom, — where  we  will  often  see  within  a  few 
yards  of  each  other,  enormous  rafts  and  clumsy  coal  boats  descending 
the  stream,  while  steamboats  are  passing  in  both  directions ;  all  theseihxs 
plan  proposes  for  a  length  of  400  miles,  to  crowd  into  crooked  and  nar- 
row "c/m^e*"  of  the  very  restricted  and  inadequate  breadth  of  200  feet! 
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A  width  in  which  it  would  be  literally  impossible  for  an  ordinary  steam- 
boat to  round  to,  or  even  to  turn  around  ! 

It  is  well  known  that  descending  steamboats,  upon  rivers  like  the  Ohio, 
can  only  land  on  the  shores  by  rounding'to,  for  which  purpose  they  are 
specially  planned,  and  carry  their  freight  forward  to  land  from  the  bow; 
but  as  it  would  be  vain  for  any  ordinary  steamboat  to  attempt  to  round 
to  in  a  chide  only  200  feet  wide,  it  necessarily  follows,  that  during  the 
low  water  season,  400  miles  of  the  inner  shore  along  these  chutes,  would 
be  cut  off  from  all  communication  with  descending  boats. 

Now,  as  the  pamphlet  proposes  to  save  dams  by  reducing  depth  outside 
the  chutes,  thus  depriving  the  opposite  or  outer  shore  of  the  full  benefit  of 
the  improvement,  and  as  the  chutes  themselves  would  deprive  the  shores 
they  follow  of  all  communication  with  descending  steamers,  while  the 
height  of  their  outer  banks  would  cut  off  the  other  side  at  low  w-ater,  or 
at  any  rate,  force  all  ascending  Xv^^a  from  that  outer  shore  to  descend  Jirsty 
to  the  outfalls  of  the  chutes  :  we  have  finally,  about  800  miles  of  the  river 
border,  deprived  in  whole,  or  part,  of  the  benefits  of  the  proposed  navi- 
gation during  the  whole  low  water  season,  by  this  miscalled  improvement! 

To  each  dam  of  four  feet  lift,  would  succeed  a  chute  4  miles  long,  to 
be  formed  by  an  earthen  bank  in  the  river  some  10  feet  high.  This  bank 
would  necessarily  have  to  follow  the  sinuosities  of  the  shore,  and  if  built 
of  earth  and  stone,  as  proposed,  could  hardly  fail  to  lose  its  salient  angles 
or  convex  bends  in  every  heavy  flood. 

The  idea  advanced  in  the  pamphlet,  that  a  bank  10  feet  high  and  4 
miles  long,  (at  each  dam,)  built  of  earth  in  the  bed  of  the  Ohio  River, 
could  be  '■'■  effectually  protected''^  by  "  a  coating  of  stone  placed  by  hand 
on  the  slopes,"  will  hardly  be  considered  as  a  serious  proposition  by 
those  who  know  this  river,  and  are  familiar  with  such  structures.  That 
in  many  places  these  banks,  notwithstanding  their  "  coating  of  stone  " 
would  be  demolished  by  every  deep  flood,  is  too  certain  to  require  argu- 
mentative proof. 

Tiie  only  safe  formation  of  the  chutes,  would  be  to  make  each  outer 
bank  a  continuation  of  its  dam  ;  nothing  less  secure  would  be  likely  to 
answer,  because  the  chute  bank  w-ould  be  less  favorably  situated  in  some 
respects  than  the  dam  itself;  for  the  abutments  of  dams,  which  are  always 
parallel  to  the  stream,  are  often  swept  away,  while  the  dams  themselves 
remain  undisturbed;  we  have,  then,  an  entirely  new  feature  in  this  plan 
(imposed  by  considerations  of  durability,)  and  in  this  shape  it  proposes  to 
construct  100  dams  longitudinally  of  the  bed  of  the  Ohio  Riber,  each  4  miles 
long  and  10  feet  high  ! 

Hut  there  are  other  difficulties.  The  Ohio  is  continually  receiving  tribu- 
taries, numbering  in  all,  nearly  200  large  and  small,  between  Pittsburgh 
and  Cairo.  Many  of  these  would  necessarily  be  intercepted  by  the  chutes, 
yet  the  pamphlet  does  not  attempt  to  show  how  this  is  to  be  managed,  nor 
is  it  easy  to  do  so.  Now,  these  tributaries  often  rise  high  when  the  Ohio 
River  is  low,  and  rush  perpendicularly  across  its  channel.  The  annoy- 
ance given  in  this  way  by  the  Licking  River,  at  Cincinnati,  is  well  known. 
In  such  case  the  earthen  bank  proposed  for  the  chutes  would  be  entirely 
destroyed  for  some  distance,  and  this  could  hardly  fail  to  be  a  frequent 
occurrence,  as  every  thundergust  upon  a  small  tributary,  intercepted  by 
a  chute,  might  produce  it,  and  suspend  the  navigation. 
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As  to  how  these  chutes  are  to  be  conducted  past  such  rivers  as  the 
Hockhocking,  the  Muskingum,  the  two  Kenawhas,  the  Sciota,  &c.,  of  the 
Upper  Ohio,  not  to  mention  the  great  tributaries  in  its  lower  course,  like 
the  Tennessee  and  Cumberland,  the  pamphlet  is  entirely  silent — though 
these  questions  are  far  from  being  unimportant,  and  could  not  fail  to 
arise  on  some  sections  of  a  chute,  having  400  miles  of  aggregate  length. 

The  fall  of  the  chutes  proposed  in  the  pamphlet,  is  fixed  at  one  foot  per 
mile;  but  this  is  only  about  the  same  as  the  average  fall  of  the  river  be- 
tween Pittsburgh  and  Wheeling,  and  hence,  throughout  this  distance,  the 
channel  must  either  be  continuous,  only  200  feet  wide,  cutting  off  one 
shore  entirely  at  low  water,  or  else  some  other  expedient  would  be  ne- 
cessary; and  for  this  the  pamphlet  provides,  by  admitting  on  page  47,  that 
here,  "the  assistance  of  reservoirs  or  the  construction  of  a  portion  of 
slackwater  would  be  indispensable;"  but  reservoirs  adequate  to  maintain  6 
feet  deep  above  Wheeling,  would  render  dams  and  chutes  entirely  un- 
necessary below  that  point;  while  slackwater  would  destroy  or  force  the 
relocation  of  the  railroads  just  finished  along  the  right  bank,  so  that  not 
only  private,  hnt  corporate  property  would  be  overwhelmed  in  a  common 
damage  by  the  plan  proposed. 

We  will  now  consider  the  linear  position  of  the  banks  of  these  chutes, 
and  their  effect  in  low  freshets;  placed  lengthwise  in  the  river  in  sections 
aggregating  400  miles  in  length,  with  a  height  of  ten  feet,  they  may  be 
regarded  as  a  low  island  of  that  length,  submerged  by  all  ordinary  fresh- 
ets, and  forming  in  some  stages  of  the  water,  one  of  the  most  dangerous 
obstructions  it  is  possible  to  conceive  of.  The  idea  of  placing  100  dan- 
gerous artificial  bars,  each  four  miles  long,  in  the  Ohio  River,  within  200 
feet  of  one  shore,  and  then  attempting  in  freshets  to  indicate  by  "6uoj/s" 
the  position  of  these  sunken  banks,  400  miles  long,  and  only  10  feet  wide, 
in  such  a  river  as  the  Ohio,  is  hardly  serious;  and  yet  the  pamphlet  propo- 
ses merely  these  buoys,  or  the  shore  line  dimly  seen  by  night  as  an  adequate 
guide,  (when  the  chute  banks  are  submerged,)  to  find  a  crooked  and 
narrow  channel  only  200  feet  wide,  or  to  pick  it  out  in  fog  or  darkness 
from  a  uniform  expanse  of  water  six  times  that  width  !  But  neither  buoys 
nor  shore  line,  could  prevent  the  current  at  curves  and  the  mouths  of 
creeks,  from  sweeping  coal-boats,  rafts,  and  even  steamboats  occasion- 
ally, upon  these  long  and  dangerous  artificial  bars,  and  effectually  wreck- 
ing them  there. 

Although  this  plan  will  not  augment  the  floods  to  the  extent  that  would 
be  caused  by  the  higher  dams  proposed  for  a  slackwater,  it  must  never- 
theless be  remembered,  that  the  proposition  is  at  low  water  to  keep  up 
artificially,  a  6  feet  depth  in  the  river  instead  of  2  feet,  and  therefore  a 
freshet  would  necessarily  find  the  channel  of  the  river  already  full,  and 
be  compelled  to  flow  over  an  underline,  raised  4  feet  higher  than  if  these 
dams  and  chutes  were  away.  Again,  the  positive  obstacle  at  each  dam, 
would  be  10  feet  high  from  the  channel-bottom,  and  though  a  discon- 
tinuous wier  (owing  to  the  chute,)  it  would,  nevertheless,  have  a  material 
eflfect  upon  the  surface  line  of  freshets.  In  point  of  fact,  there  can  be  no 
doubt  that  some  increased  rise  would  be  caused  in  floods  by  this  system 
of  dams  and  chutes,  and  though  it  may  be  difficult  to  assign  a  precise 
limit  to  it,  yet  from  analogy,  we  can  scarcely  expect  it  to  be  less  than  3 
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to  5  feet,  while  it  may  be  more.  This  may  seem  small  to  many,  but  would 
be  deemed  more  than  enough  by  those  whose  property  was  periled  by  it. 

We  have  seen,  that  it  is  proposed  by  these  chutes  to  reduce  the  navi- 
gable width  of  the  Ohio  River,  from  an  average  of  about  a  quarter  of  a 
mile,  down  to  only  200  feet  lor  400  miles  of  its  course,  or  nearly  half 
its  length.  We  will  now  add,  that  while  this  comparatively  petty  canal, 
is  utterly  inadequate  for  the  manoeuvres  of  steamboats,  a  single  pair  of 
coal-boats  sunk  in  it  by  one  of  the  numerous  collisions  of  which  this  plan 
could  hardly  fail  to  be  pi^olific,  would  suspend  the  navigation  for  days, 
if  indeed  it  did  not  produce  other  wrecks,  and  longer  continued  delay. 

While  the  slack-water  plan,  at  least,  proposed  to  give  us  in  the  pools 
a  noble  navigation  a  quarter  of  a  mile  wide,  of  an  ample  depth,  and  a 
general  character,  going  far  to  compensate  us  for  delay  at  the  locks,  and 
other  evils,  and  required  the  aid  of  reservoirs  on/y, — the  plan  before  us 
not  only  proposes  to  reduce  this  fine  river,  to  a  comparatively  petty 
canal  tor  nearlv  half  its  length,  but  is  so  incomplete  within  itself,  as 
to  require  the  aid  oj'  slack-water  and  of  reservoirs  both  ! 

We  will  now  notice  another  effect  that  may  he  expected  from  the  pro- 
posed plan  of  dams  and  chutes,  or  pool  and  current  navigation — it  is  tlie 
formation  of  bars  at  the  outfalls  of  the  chutes.  By  this  plan  the  present  uni- 
form current  of  the  Ohio,  would  be  broken  and  deadened,  by  the  pools  in 
sections  amounting  to  about  half  the  length  of  the  River,  while  on  the 
other  half,  the  velocity  of  the  current  would  be  more  than  doubled: — in 
technical  language,  the  regimen  of  the  river  would  he  destroyed  ;  the 
result  of  this  is  certain,  and  may  be  best  explained  in  the  words  of  an 
elementary  work  on  Civil  Engineering,  to  wit : — 

"  Bars  are  formed  at  those  points,  where  from  any  cause  the  velocity 
of  the  current  receives  a  sudden  check.  The  particles  suspended  in  the 
water,  or  borne  along  over  the  bottom  of  the  bed  by  the  current,  are 
deposited  at  these  points,  and  continue  to  accumulate,  until  by  the 
gradual  filling  of  the  bed,  the  water  acquires  sufficient  velocity  to  bear 
farther  on  the  particles  that  reach  the  bar,  when  the  river  acquires  and 
retains  a  fixed  regimen,  until  disturbed  by  some  new  cause." — Alahan, 
p.  341,  Ed.  1S53. 

In  conformity  to  the  above  elementary  principle,  bars  would  inevitably 
accumulate  at  the  outfalls  of  all  the  chutes,  (100  in  number),  and  form 
obstructions,  calling  f(jr  incessant  dredsing. 

We  will  now  refer  to  a  ease  where  this  plan  has  been  actually  tested, 
though  it  may  not  have  been  known  to  the  author  of  the  pamphlet — the 
plan  of  low  dams  and  chutes,  as  proposed,  has  already,  upon  a  working 
scale,  been  put  in  action  upon  the  Ohio  River,  by  the  Government  En- 
gineers, and  with  a  want  of  sureess  too  signal  to  encourage  new  trials. 

It  is  at  the  well  known  spot  called  Buffington  s  Island.  Here  the 
River  divides  itself  into  two  channels  of  very  unequal  size,  the  main 
body  of  the  stream  going  on  the  Virginia  side  of  the  island,  while  along 
the  Ohio  shore,  is  a  uniform  and  narrow  channel,  for  the  most  part  quite 
direct,  forming  a  chute,  in  fact,  and  so  called  hij  the  boatmen. 

The  island  itself  is  about  a  mile  long,  forming  one  bank  of  "^/ic  chute,'' 
the  Ohio  shore  the  other.  The  chute  itself  is  about  200  feet  wide,  and 
the  main  channel  of  the  River  is  stopped  by  "a  low  darn,''  extending 
from  the  island  to  the  Virginia  side.      It  forms,  in  truth,  precisely  what 
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is  described  in  the  pamphlet,  "  a  low  dam  and  chute.''  It  is  a  fair  ex- 
periment upon  a  working  scale,  and  if  there  were  any  thing  useful  in  the 
plan,  it  would  necessarily  show  at  tliis  place,  so7ne  beneficial  result;  but 
the  fact  is  just  the  reverse.  Baffington'' s  Island^  (as  the  whole  arrange- 
ment here  is  briefly  called  by  the  boatmen),  is  well  known  as  forming 
one  of  the  most  serious  obstructions  in  the  Ohio  River,  and  it  woulil 
create  no  little  excitement  amongst  the  river  men,  to  learn  that  a  civil 
engineer  had  gravely  proposed  artificially,  to  repeat  this  celebrated  obsta- 
cle in  a  hundred  places  !  * 

The  writer  cannot  be  mistaken  in  the  topography  of  Buffingtori' s  Island^ 
having,  in  company  with  a  hundred  other  passengers,  spent  one  misera- 
ble day,  promenading  in  a  snow  storm  along  the  banks  of  "  the  chute,'''' 
disconsolately  viewing  a  dozen  steamboats  grounded  in  it,  or  glancing 
anxiously  at  another  steamer,  which  had  borne  us  with  little  difficulty 
from  Pittsburgh,  but  v\o\v  lay  stranded  upon  the  ^'•low  d<im,^^  where  she 
remained  for  three  days. 

In  discussing  the  plan  of  low  dams  and  chutes,  the  pamphlet  assumes, 
"  that  the  depth  of  ordinary  low  water  upon  Wheeling  Bar  is  2  feet;  but 
it  is  occasionally  much  less  than  that.  Thus  in  the  year  1838  alone,  it 
appears  there  were  93  days  when  the  River  at  Wheeling  stood  at  2  feet 
or  under,  while  for  28  days  it  stood  at  one  foot  or  under  ! 

Now,  as  works  of  this  sort  must  be  planned  for  extreme  cases,  in  order 
to  be  constantly  useful,  it  is  necessary  to  assume  low  M'ater  on  Wheeling 
Bar  at  what  it  really  is,  or  one  foot  only. 

This  would  make  a  material  difference  in  the  pamphlet  calculations, 
render  a  much  greater  amount  of  assistance  necessary  from  reservoirs, 
and  would  detract  considerably  from  the  apparent  feasibility  of  the  plan 
before  us. 

The  plan  of  construction  of  the  low  dams  and  chutes,  is  much  too 
obscurely  stated  in  the  pamphlet  to  justify  a  detailed  estimate  of  cost, 
and  its  author  indeed  seems  to  have  waived  that  important  consideration, 
by  not  giving  us  the  value  of  his  unit  of  comparison, — "^n  equal  length 
of  railroad." 

The  expense,  however,  of  substantial  structures  for  dams  and  chutes, 
would  be  very  great,  and  with  the  slack-water  above  V\  heeling,  and  the 
reservoirs  required  as  auxiliaries,  would  not  probably  fall  shoit  q{  twenty 
millions  of  dollars. 

But  it  does  not  appear  worth  while  to  prolong  this  subject,  and  we 
■will  now  conclude  by  briefly  summing  up  the  chief  objections  to  an 
attempt  to  improve  the  Ohio  River  Navigation,  by  means  of  "-low  dams 
and  chutes.^'' 

1.  That  this  plan  is  crude  and  imperfect,  requiring  the  aid  of  reser- 
voirs and  slack-water  both,  and  yet  depriving  in  part  of  the  benefits  pro- 
posed, about  800  miles  of  river  shore. 

2.  That  it  proposes  to  contract  the  channel  for  400  miles  in  all,  to  a 
width  of  only  200  feet,  which  is  less  than  the  length  of  an  ordinary  steam- 
boat, and  in  which  it  would  be  impossible  for  them  either  to  turn,  or 
round  to. 

3.  That  it  proposes  in  connexion  with  these  insufficient  channels,  to 
erect  100  dams  across  the  River  10  feet  high,  and  to  form  chutes  at  each 
by  prolonging  a  wing  down-stream  4  miles  long  and  also  10  feet  high  ; 
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these  wings  or  chute  banks,  each  4  miles  long,  forming  most  dangerous 
artificial  bars  in  low  freshets  at  100  places. 

4.  That  while  proposing  artificial  obstructions  in  the  channel,  both 
transversely  and  longitudinally,  it  promises  to  create  100  natural  bars 
besides. 

5.  That  it  will  produce  an  augmentation  of  the  floods,  of  from  3  to  5 
feet,  or  more,  in  all  probability. 

6.  That  it  has  been  already  tried  upon  a  working  scale  at  BuJ/ington' s 
Island,  and  has  entirely  failed  in  its  design. 

7.  That  it  would  probably  cost  twenty  millions  of  dollars,  if  substan- 
tially constructed. 

'i'he  pamphlet  we  have  referred  to,  discusses  also  two  other  plans — 
high  dams  with  retaining  reservoirs,  and  low  dams  with  retaining  reser- 
voirs. In  these  there  is  nothing  new,  (except  in  the  unwise  proposition 
to  place  them  in  the  main  River,)  for  they  Ijave  been  already  suggested 
by  Mr.  Ellet  to  be  placed  upon  the  navigable  tributaries  of  the  Ohio, 
and  to  form  there  "Regulating  Reservoirs." 

In  this  way  they  can  probably  be  made  serviceable,  but  in  the  main 
channel  of  the  Ohio  they  would  be  so  very  objectionable,  that  it  is  to  be 
hoped  the  })lan  will  not  be  seriously  entertained. 

Dams  with  retaining  reservoirs  are  not  new  to  the  engineering  profes- 
sion, having  long  been  used,  and  it  is  not  necessary  to  go  into  an  exami- 
nation of  their  merits  at  this  lime. 

Concluding  Remarks. 

We  have  now  briefly  examined  the  leading  plans  proposed  for  the 
improvement  of  the  Oliio  River  Navigation.  We  find  that  the  Reser- 
voir Plan  is  incomparably  superior  to  any  of  the  others,  and  we  have 
also  seen  the  singular  fact  admitted  by  the  advocates  of  the  rival  plans, 
that  neither  of  the  others  are  likely  to  answer  any  good  purpose,  w/f/iow^ 
assistance  from  reservoirs. 

Here,  then,  is  common  ground,  and  as  all  the  plans  require  reservoirs, 
is  it  not  manifestly  the  best  policy  to  build  those  reservoirs  Jirst  7 

It  is  admitted  they  will  be  needed  as  auxilbiiies  even  by  a  slack-water 
navigation,  whilst  on  the  other  hand  it  is  contidently  argued,  that  re- 
servoirs alone,  are  adequate  for  the  improvement  of  the  Ohio  River 

The  {)art  of  prudence,  then,  is  to  build  the  reservoirs ^;-5^,  and  if  they 
fail  to  answer  their  intended  purpose  as  principals,  there  can  at  least  be 
no  doubt  of  their  utility  as  auxiliaries.  Having,  therefore,  by  the  con- 
struction of  reservoirs  obtained  the  means  of  controlling  or  mitisatins: 
the  floods,  the  slack-water  navigation  can  be  carried  out  if  it  should  ever 
he  found  necessary. 

In  this  manner  nothing  would  be  lost,  we  should  be  commencing  at 
the  right  end,  and  our  progress  would  be  unifornjly  onwanl,  until  a  pt- r- 
manent  improvement  of  this  noble  River,  was  fully  and  satisfactorily 
accomplished. 

On  the  other  hand,  if  a  slackwater  navigation,  or  low  dams  and  chutes, 
were  built  ^m\  Jailed,  it  woifld  be  a  most  expensive  work  to  remove  these 
obstructions  from  the  channel,  besides  incurring  a  dead  loss  of  the  whole 
original  outlay,  and  being  compelled  to  go  back  to  reservoirs  at  last ! 
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To  construct  these  reservoirs  for  the  improvement  of  a  River  in  which 
(adding  Missouri,)  the  people  of  seven  powerful  states  are  interested,  we 
must  depend  upon  the  action  of  the  General  Government,  with  the  con- 
currence of  the  States  of  Virginia  and  Pennsylvania  alone,  whose  right  of 
eminent  domain  would  have  to  be  invoked  to  obtain  possession  of  the 
reservoir  sites  on  making  adequate  compensation  to  the  owners. 

After  the  construction  of  these  reservoirs,  should  it  be  deemed  advi- 
sable to  employ  them  only  as  auxiliaries  to  a  slack-water  navigation, 
such  navigation  can  be  left  to  a  corporation  created  by  the  concurrent 
action  of  the  bordering  States,  and  strictly  limited  in  their  charges. 

Appendix. 

Since  the  above  was  in  type,  the  writer  has  had  placed  in  his  hands,  a 
pamphlet  "On  the  Improvement  of  the  Ohio  River,"  written  by  W.  Mil- 
nor  Roberts,  Esq.,  Civ.  Eng.,  in  which  he  announces  himself  as  "  an 
advocate  of  the  system  of  locks  and  damson  the  Ohio  River,"  which  he 
is  said  to  have  proposed  as  early  "as  the  year  lS39,"and  certainly  no 
better  sponsor  for  it  could  be  desired,  since  the  skill  and  experience  of 
that  gentleman  as  a  Civil  Engineer  cannot  be  doubted. 

This  slashing  pamphlet  is  a  skilful  and  studied  attack  upon  the  plans 
and  propositions  origifiated  by  Mr.  Ellet,  and  raises  questions  of  fact  which 
a  survey  alone  can  settle,  though  wisely  admitting  the  practicability  of 
the  Reservoir  Plan. 

Between  these  able  engineers,  the  writer  is  not  at  all  inclined  to  inter- 
pose, but  nevertheless,  it  appears  necessary  to  notice  brielly  here,  a  por- 
tion of  this  new  matter. 

Mr.  Roberts  proposes  dams  of  8  feet  lift,  and  to  clear  the  slack-water 
plan  ofthejusl  imputation  of  embarrassing  if  not  destroyingthe  descending 
navigation,  "  for  arks,  rafts,  &c.,"  states  that  his  plan  "contemplated  the 
introduction  of  sluice  luays  which  could  be  easily  navigated  by  arks  and 
rafts,"  but  he  has  evidently  overlooked  the  important  fact,  that  these  arks 
when  laden  with  coal,  draw  six  feet  water,  or  actually  require  more  water 
for  their  floatation  than  the  steamboats  do  ! 

From  this  little  fact,  an  important  consequence  flows,  for  if  these  sluice- 
ways or  chutes  are  so  arranged  as  to  admit  the  safe  passage  of  those 
burdensome  but  frail  boxes  of  pine  lumber,  called  "cti«/  arks,^^  which 
draw  six  feet  of  water,  it  is  clear,  that  they  must  also  answer  for  the 
transit  of  the  stronger  steamboat  which  never  draws  so  mucli;  and 
hence  the  locks  would  be  useless.  In  this  shape,  this  plan,  in  fact,  becomes 
the  plan  of  xMr.  Haupt,  that  of  "low  dams  and  chutes,"  noticed  in  the  3d 
division  above — the  objections  to  which  are  insurmountable. 

While  Mr.  Roberts  })roposes  to  provide  for  the  descending  naviga- 
tion in  his  slacli-water  plan,  which  indeed  is  indispensable  in  any  plan, 
he  attempts  to  show  that  reservoirs  upon  the  great  afiiuents  of  the  Ohio 
will  necessarily  destroy  the  very  important  lumber  trade,  which  now  comes 
from  the  forests  near  their  sources  :  but,  in  this,  it  appears  to  the  writer, 
he  entirely  fails. 

For  the  establishment  of  reservoirs  upon  the  great  affluents,  far  from 
prejudicing  the  lumber  trade,  will  confer  a  benefit  on  it,  by  forming 
large  and  quiet  pools  to  collect  it  together ;  acting,  in  fact,  like  the 
Booms,  so  often  employed  upon  our  lumber  rivers. 
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Once  collected  within  the  pools  of  the  reservoirs,  both  logs  and 
lumber  would  be  floated  from  them,  through  the  reservoir  dams,  at  pe- 
riodic seasons,  by  means  of  substantial  contrivances,  which  any  skilful 
engineer  charged  with  these  works  will  know  how  to  plan,  construct, 
and  operate  with  entire  success. 

That  the  lumber  will  only  be  passed  down  at  stated  periods,  forms 
no  objection:  since,  with  unobstructed  streams,  it  is  only  occasionally, 
and  at  very  uncertain  times,  that  it  can  now  be  run  at  all. 

There  are  Jive  very  important  objections  to  the  "system  of  locks  and 
dams  on  the  Ohio  River,"  which  Mr.  Roberts  has  studiously,  if  not 
wisely,  declined  to  meet ;  any  one  of  the  first  four  of  these  is  fatal  to  the 
slackwater  plan,  and  when  we  consider  that  it  is  proposed  to  carry  it 
out  under  the  direction  of  a  corporation,  the  fifth  is  fatal  too,  to  wit: 

1.  The  augmentation  of  freshets  by  slack-water  pools. 

2.  The  increased  obstruction  from  ice. 

3.  The  damages  to  town  and  country  property. 

4.  The  expense  of  maintenance. 

5.  The  tolls  necessary  to  be  charged  for  maintenance  alone,  if  not  for 

interest,  and  corporate  profits. 

And  we  may  add  that  not  the  least  of  the  legitimate  objections  to  Mr. 
Roberts'  "  system  of  locks  and  dams  on  the  Ohio  River,"  is,  that  it  is 
proposed  to  carry  it  out  by  means  of  an  incorporated  body,  which  is  even 
now  soliciting  from  the  Congress  of  the  United  States,  a  grant  of  land 
ostensibly  to  effect  this  so-called  improvement,  but  really  using  the  popu- 
^r  name  of  the  Ohio  River  to  cover  a  mere  land  speculation. 

A  speculation  like  some  of  those  now  in  progress  in  the  north-west, 
based  upon  railroad  schemes  in  the  wilderness,  the  operators  in  which, 
do  not  hesitate  to  avow  to  each  other,  "  that  they  care  nothing  about  the 
railroads,  it  is  the  Government  lands  they  are  afterV 

So  it  is  to  be  apprehended,  that  a  grant  of  Government  lands  to  the 
Ohio  River  Corj)oraiion  will  end,  not  in  an  improvement  of  the  Ohio 
River,  but  in  the  loss  of  the  lands  to  the  Country. 
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J?  simple  method  of  finding  the  Helicoidal  Surface  of  a  Screw  Propeller,  and 
the  Practical  Development  of  such  Surface  upon  a  Plane.  By  James  H. 
VVarneb,  Eng.  Corps.,  U.  S.  N. 

From  a  great  variety  of  fantastic  designs,  the  screw  propeller  has  been 
so  far  improved  that  we  may  with  proj)riety  consider  a  uniform,  or  true 
screw,  the  rule,  and  all  other  forms  an  exception. 

Griffith's  screw  is  perhaps  the  only  important  deviation  from  ordinary 
practice  that  has  other  than  an  ideal  existence,  and  his  screw  is  made 
uniform  for  a  given  pitch,  whilst  the  blades  are  moval)le  to  a  certain  ex- 
tent in  order  to  increase  or  diminish  the  pitch.  But  this  form  is  limited 
to  cases  where  the  screw  can  be  easily  dismounted  by  hoisting  it  out  of 
position,  a  system  of  arrangement  almost  exclusively  confined  to  auxi- 
liary steam  vessels  for  naval  service. 
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Aside  from  the  importance  of  ascertaining  the  best  form  and  dimen- 
sion, there  are  other  points  connected  with  the  design  and  construction 
of  a  screw,  which  claim  the  attention  of  the  mechanical  engineer,  and 
the  object  of  this  paper  is  to  furnish  a  simple  suggestion  with  reference 
to  the  helical  surface  of  a  screw,  and  the  development  of  such  surface 
upon  a  plane. 

The  operation  here  described  is  but  an  adaptation  of  the  centrobaric 
principle,  or  the  "Guldinus"  properties  of  bodies,  as  stated  in  the  follow- 
ing proposition  : 

"  If  any  straight  or  curved  line,  or  plane  surface  bounded  by  curved  lines,  revolve 
about  an  axis  situated  in  the  same  plane  with  the  lines  or  surfaces,  the  surface  or  solid 
thus  generated  will  be  respectively  equal  to  a  surface  or  solid  whose  base  is  equal  to  the 
given  line  or  surface,  and  whose  height  is  equal  to  the  arc  described  by  the  centre  of 
quantity  of  the  generating  line  or  surface." 

Let  B  D,  fig.  2,  Plate  III,  be  a  circle,  of  which  be  is  the  radius.  Now, 
then,  if  the  line  b  e  revolve  about  the  point  e,  the  extremity  will  describe 
the  circumference  whilst  the  line  itself  will  describe  the  area  of  the  circle. 
From  the  principles  of  mechanics,  we  know  the  centre  of  gravity  of  a  " 
straight  line  lies  in  its  centre  ;  then  bisecting  the  line  b  e  gives  the  point  a, 
which  with  the  radius  a  e  describes  the  circumference  a  b.  Hence  from 
the  above  proposition,  the  area  of  this  circle  is  equal  to  a  rectangle  of 
vhich  the  line  b  e  is  the  base,  and  the  circumference  ab  the  height;  or 
I  other  words,  the  area  of  a  circle  is  equal  to  the  product  of  the  radius 
1'  E,  into  the  distance  traversed  by  its  centre  of  gravity. 

Applying  this  to  the  screw,  let  b  d  be  the  circumference,  and  b  e  the 
radius,  which,  in  this  connexion,  may  be  called  the  generatrix;  whilst  the 
point  B  describes  the  circumference,  the  line  b  e  moves  in  the  direction 
of  its  axis  a  distance  equal  to  the  pitch,  generating  a  twisted  or  helical 
instead  of  a  plane  surface,  and  the  development  of  the  path  traced  by  the 
joint  B  is  the  hypothenuse  of  a  right  angled  triangle  (fig.  2),  of  which  the 
circumference  bd  is  the  base,  and  the  pitch  ab  the  perpendicular.  In 
like  manner  the  helical  path  of  the  point  a  is  the  hypothenuse  of  a  similar 
triangle  of  which  the  circumference  a  6  is  the  base,  and  the  pitch  a  per- 
pendicular, whence  the  area  of  one  thread  for  one  convolution  is  equal 
to  a  rectangle,  the  base  of  which  is  the  radius,  and  whose  height  is  equal 
to  the  hypothenuse  a  i.  That  is  to  say,  multiply  the  radius  of  the  screw 
by  the  development  of  its  centre  of  gravity  or  the  hypothenuse  ai,  for 
the  whole  of  the  area  thread,  and  this  product  again  multiplied  by 
the  mean  fraction  of  pitch  used  gives  the  area  of  such  fractional  parti 
This  product  includes  the  whole. surface  from  axis  to  periphery,  conse- 
quently, to  obtain  the  effective  area  that  portion  within  the  hub  must  be 
deducted.     Referring  to  fig.  2, 

A  b  =  Pitch  of  screw, 

BD  =  Circumference  of  do. 

A D=  Development  of  exterior  helix. 

AC=  "  "       of  hub. 

A  i  =  Helical  path  of  centre  of  gravity  of  radius  of  screw. 

a2=  "  "  "  hub. 

R    =5  Radius  of  screw.     R'=Radiusof  hub. 

F   =  Mean  fraction  of  pitch. 
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Then  ^a  b*+b  i^=a  i. 


and     v/ab^  +  b22=a  2. 
Whence 

(rXai) — (R^XA2)  =  area  of  thread  for  one  convolution, 
or 

(rXai) — (r^X  A  2)  X  F=r  effective  area  for  any  fractional  part. 

Applying  to  this  the  screw  of  the  U.  S.  Steam  Frigate,  ".-l/t/mesoto," 
having  the  following  dimensions: — 


Diameter, 
Pitch, 
Length, 

Diameter  of  hub, 
Number  of  blades. 

17  feet  4  inches. 

23     " 
3     "  6         " 
2     "       (mean.) 
2 

We  have, 

A  B  =  23      feet. 
BD  =  54-44    " 
AD  =  59-09    " 
AC  =23-84    ♦' 

b2=:    3-1416  feet. 
B  c  =     6-283       " 
B  I  =  27-22         " 
R     =     8-66         " 

R»=l  foot. 

F=r  3:^5^2  ---3042 

A  I«= 

=  v/23^+  27*222 

=  35-64. 

a2=v/232+  3-14162  =  22-2. 
Whence, 
(8-66X35-64)— (1X22-2)  =  286-6  square  feet  area  for  one  full  thread. 

or 
(8-66  X  35-64)— (1  x  22-2)  X  -3042  =  87-188  sq.  feet  area  of  two  blades. 

This  operation  admits  of  similar  application  when  the  pitch  expands 
radially  or  in  the  direction  of  its  axis,  and  with  either  an  obliqueox  curved 
generatrix. 

The  development  of  one  blade  of  the  screw  cited  in  the  preceding 
example  is  shown  in  fig.  3.  The  angle  of  this  blade  at  periphery  is  22° 
54'  10",  increasing  gradually  from  thence  to  the  axis  or  90°,  at  the  hub 
it  is  74°  43'  14". 

If  a  cylinder  be  cut  at  any  other  than  a  right  angle  with  its  axis,  the 
section  will  present  an  elliptic  or  rather  an  oval  figure,  consequently,  if 
we  observe  the  exterior  helix  of  a  screw  from  a  point  perpendicular  to 
its  direction,  the  curve  of  the  extremity  of  the  blade  will  be  similar  to 
that  of  the  transverse  side  of  a  cylindrical  section  cut  at  a  corresponding 
angle,  and  the  same  would  result  for  any  other  point,  lying  in  a  line  per- 
pendicular to  the  axis  passing  through  the  centre  of  the  blade,  the  curve 
changing  with  the  angle. 

The  diameter  of  tiiis  screw  is  17-33  feet,  and  the  angle  at  periphery, 
22°  54'  10";  hence,  to  obtain  a  curve  of  the  blade  at  this  point,  we  have 
simply  to  describe  that  of  a  cylindrical  section  cut  at  this  angle,  of  which 
the  perpendicular  line  through  the  centre  of  the  blade,  or  the  radius,  is 
the  minor  axis,  and  the  diagonal  cutting  the  sides  of  the  cylinder  the 
major  axis. 
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The  radius  is  8  feet  8  inches,  which  I  have  divided  into  8  spaces  of 
1  foot  each,  and  one  of  8  inches,  and  have  drawn  the  curved  helices,  1, 
2,  3,  4,  5,  &c.,  corresponding  to  the  sections  of  cylinders,  2, 4,  6,  8,  10, 
&c.,  feet  diameter. 

The  length  of  the  helices  were  calculated  by  the  formula, 

length 


M2^K^  +  Pitch^xj;|^ 

These  lengths  measured  upon  the  curves  give  the  points  1,  2,  3,  4,5, 
&c.,  through  which  the  line  is  traced,  indicating  the  shape  of  the  devel- 
oped blade.  The  horizontal  dotted  lines  represent  the  respective  semi- 
major  axes  and  the  vertical  dotted  lines  the  radii  or  semi-minor  axes. 

1  have  arranged  the  calculations  from  which  the  diagram  was  drawn  in 
the  following  tabular  form,  and  which,  with  the  exception  of  column  g, 
requires  no  further  explanation. 


M 

Angles. 

•  ^    w    0 

Semi- 
nxis 
(minor) 

«  > 

.2  5 

^ 

5  ** 

■6^ 

W^ 

•73    u 

"3 

A 

B 

c 

D 

B 

2-3=  tan. 

E 
Sec.  DxB 

F 
A 

G 

H 

Ax  3-1416 

>/B2+23^ 

2 

2 

CX-1521 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

2 

6-283 

23-84 

740  43/  14// 

3-80 

1 

13-514 

3-626 

4 

12-.56 

26-20 

61°  21'  39" 

4-J7 

2 

8-854 

4-000 

6 

1884 

29-74 

50°  40'  38" 

4-73 

3 

8-125 

4-524 

8 

25-13 

33-66 

42°  27'  53" 

5-42 

4 

7-375 

5-119 

10 

31-41 

38-48 

36°  12'  46" 

6-20 

5 

7-604 

5-853 

12 

37-69 

44-15 

31°  23'  12" 

7-02 

6 

8-166 

6-715 

14 

43-98 

49-63 

27°  36'  26" 

7-90 

7 

8-958 

7-548 

16 

50-26 

50-26 

24°  35'  21" 

8-74 

8 

9-625 

8-406 

17-33 

54-44 

59-09 

22°  54'  10" 

9-36 

8-66 

10-187 

9-000 

The  radii  of  the  curved  helices  were  obtained  by  means  of  a  subsidi- 
ary diagram  similar  to  fig.  4.,  as  follows  : — Draw  two  linesj"  0,  j  n,  at  any 
convenient  angle,  make  j7c  and  jm  respectively  equal  to  the  semi-axis, 
then  with  the  distance  j k  and  j m,  cut  jn  in  /  and  n;  join  I  and  m, 
and  from  the  point  n  draw  n  0  parallel  to  Im,  the  distance  Jo  will  be  the 
radius  of  a  circular  arc  which  will  nearly  coincide  with  an  elliptic  curve 
to  a  greater  extent  than  the  helix  of  the  blade  of  an  ordinary  screw. 
This  radius  may  be  otherwise  and  perhaps  more  conveniently  obtained, 
as  follows  : — ^join  the  extremity  of  the  two  axes  by  the  diagonal  a/,  fig. 
3,  upon  which,  from  the  point  b  of  the  rectangle  a  bfc,  let  fall  a  per- 
pendicular bh  extended  so  as  to  intersect  the  vertical  line  ac,  gives  the 
point  from  which  the  curve  is  drawn. 

Fig.  5,  is  simply  a  working  sketch  showing  thickness  of  metal  &c., 
and  from  which  it  is  apparent  that  lines  traced  through  the  extremities  of 
helices  measured  upon  straight  lines  do  not  approximate  to  the  true  shape 
of  the  blade. 


,/  i/t-/m/  /''n/fi/,////  /.'/,// niO'. 


folJmF.M S,;/-^.  Flatcin. 
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List  of  American  Patents  which  issued  from  January  13///,  to  February  3d,  1857, 
iinclusive,)  with  Exemplifications. 

JANUARY  13. 

44.  For  an  Improved  Fire  Arm;  Ethen  Allen,  Worcester,  Massachusetts. 

Claim. — "  1st,  Placing  the  valve  in  the  chamber,  at  the  base  of  the  nipple.  2d,  Sup- 
porting and  retaining  the  chamber  i)y  the  parts.  8d,  Operating  the  rammer  by  means 
of  the  lever,  said  lever  forming  a  guard  for  the  trigger." 

45.  For  an  Improvement  in   Cotton  Seed  Planters,-  Wm.  Badger,  Memphis,  Tenn. 
Claim. — "  In  combination  with  one  or  more  sets  of  feeding  arms,  centrally  located  in 

the  hopper,  the  false   sides  in  the  hopper  for  drawing  or  forcing  the  cotton   seeds  up  to 
said  feeding  arms." 

46.  For  an  Improved  Field  Fence;  Seneca  H.  Bennett,  Belleville,  Pennsylvania. 
Claim. — "  The  combination  of  posts,  secured  firmly  in  their  places  by  the  top  rails  of 

the  fence  being  let  into  the    mortises  in  the  top  of  the  posts." 

47.  For  an  Improvement  in  Looms  for    Weaving   Pile   Fabrics  Double;  Erastus  B. 

Bigelow,  Boston,  Massachusetts. 
Claim. — "  The  employment  in  power  looms  for  weaving  two  fabrics  at  one  operation 
of  transverse  intersecting  pile  wires,  when  said  transverse  intersecting  pile  wires  are. 
woven  in  between  the  two  fabrics.  Also,  the  application  or  employment  in  power  looms 
for  weaving  two  fabrics  at  one  operation,  of  a  double  positive  shuttle  motion,  in  com- 
bination with  transverse,  intersecting  pile  wires,  for  keeping  the  two  fabrics  apart.  Also, 
the  mode  of  arranging  the  parts  which  connect  the  shuttle  or  shuttles,  with  the  loom 
shipper,  whereby  the  loom  is  thrown  out  of  gear,  when  the  filling  fails  in  either  shuttle. 
Also,  elevating  and  depressing  the  reed.  Also,  the  mode  of  arranging  the  cams,  whereby 
the  combined  action  of  the  lathe,  shuttles,  intersecting  pile  wires,  and  -ground  warps, 
is  effected  ;  that  is  to  say,  placing  the  cams  for  operating  the  lathe  on  the  shaft,  and 
the  cams  for  operating  the  shuttles  on  their  respective  counter  shafts,  all  said  cams 
moving  at  the  same  relative  velocity,  whilst  the  crank  and  cam  for  operating  the  pile 
wires,  and  the  cams  or  tajijiets  for  operating  the  ground  warps,  are  placed  on  the  said 
counter  shaft,  but  move  at  different  relative  velocities  ;  the  said  crank  and  the  said  cam 
being  affixed  to  the  said  counter  shaft,  whilst  the  said  shuttle  cam,  and  the  said  ground 
warp  cams,  or  tappets,  turn  loosely  thereon.  And,  finally,  the  mode  of  arranging  the 
double  let-off  motion,  in  connexion  with  one  positive  take-up  motion,  whereby  the  de- 
livery of  the  ground  warp  of  each  fabric  is  regulated  by  its  respective  tension,  and  held 
at  the  beat  of  the  lathe." 

48.  For  an  Improvement  in  the  Manufacture  of  Hoes ;  Samuel  Boyd,  City  of  X.  Y. 
"My  invention   consists  of  a   new  article  of  manufacture,  viz:   a  hoe,  having  a  steel 

blade,  and  a  malleable  cast  iron  eye,  welded  together." 

Claim. — "  A  hoc,  having  a  sheet   steel   blade,  and  a  malleable   cast  iron  eye,  welded 
together." 

49.  For  an  Improvement  in  Dies;  Robert  Brayton,  BulTalo,  IS'ew  York. 
Claim. — "The  use  of  chilled  cast  iron  die,  or  dies." 

50.  For  an  Improvement  in  Pumps;   James  S.  Burnhara,  Yorkville,  IS'cw  York. 

Claim. — "  Combining   the  air  chamber  directly  with  the   diaphragm,  so  that  the  air 
chamber  rides  upon  the  diaphragm." 

51.  For  an  Improved  Implement  for  Holding  Blacking  Boxes;   William  and  Jasper 

Cairns,  Jersey  City,  New  Jersey. 

Claim. — "  The  combination  with  a  slotted  handle  of  the  stops  and  the  adjustable 
jaw." 
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52.  For  an  Improvement  in  Knitting  Machines;   Enoch  Colvin,  Poultney,  Vt. 
Claim. — "  1st,   The  use  of  two  circles  of  needles,  for  knitting  a  ribbed  fabric.      2d, 

The  method  of  moving  the  feeders  by  means  of  grooved  eccentrics,  with  curves  in  the 
grooves." 

53.  For  an  Arrangement  of  Fixed  Raits  as  a  Substitute  for  Railroad  Switches,-  Jos. 
T.  Davenport,  Augusta,  Georgia. 

Claim. — "  The  arrangement  and  form  of  the  rails  and  guards  to  produce  the  con- 
nexion between  the  sidelings  and  the  main  track  on  railroads." 

54.  For  an  Improved  Mode  of  Rifling  Ordnance;  Horace  E.  Dimick,  St.  Louis,  Mo. 

"The  nature  of  my  invention  consists  in  cutting  the  grooves  straight  from  the  base  of 
the  bore,  to  about  the  distance  of  the  trunnions,  where  the  required  twist  shall  begin  ; 
and  in  combination  with  this  manner  of  grooving,  giving  the  gun  what  is  termed  a 
freed  bore  of  from  one-one  inmdredth  to  one-tenth  of  an  inch,  depending  on  the  calibre 
freeing  the  grooves,  to  double  the  extent  of  the  bore." 

Claim. — "  A  system  of  straight  grooves,  extending  from  the  base  of  the  bore  to  about 
the  position  of  the  trunnions,  and  twisting  from  thence  to  the  muzzle,  in  combination 
with  a  freed  bore,  as  an  improved  mode  of  applying  the  rifle  principle  to  ordnance." 

55.  For  an  Improved  Automatic  Regulator  for  Wind    Wheels;  Joseph  Dunkley,  Car' 
rollton,  Maryland. 

"The  nature  of  my  invention  consists  in  the  construction  of  an  automatic  governor." 
Claim. — "The  employment  of  the  slide  wing." 

56.  For  an  Improvement  in  Burning  Fluid  Lamps;  M.  B.  Dyott,  Philadelphia,  Pa. 

Claim. — "Removing  the  metallic  connexion  between  the  main  and  auxiliary  burner 
of  a  fluid  lamp,  so  far  from  the  flame,  or  heat,  interposing  a  non  or  bad  conducting 
material  between  the  burner  and  lighter,  as  that  the  heat  of  the  main  burner  shall  not 
be  transmitted  to  the  auxiliary,  whilst  the  efficiency  of  the  latter  is  in  no  wise  impaired." 

57.  For  an  Improvement  in  Stair  Cases;  Augustus  Eliaers,  Boston,  Massachusetts. 

Claim. — "The  improvement  in  the  construction  of  stair  cases,  the  same  consisting 
in  forming  sepnrate  and  independent  '  string  pieces,'  between  which  the  treads  are  held 
and  griped — the  whole  being  secured  by  a  screw  bolt,  that  forms  a  part  of,  or  is  attached 
to,  the  baluster." 

58.  For   an   Improvement  in   Platform   Scales;  Thaddeus   Fairbanks,  St.  Johnsbury. 

Vermont. 
Claim. — "  My  improved  arrangement  and  combination  of  four  bearing  multiplying 
levers,  a  multiplying  lever,  and  a  lever,  made  so  as  to  act  at  the  same  time,  as  an  equal- 
izing and  multiplying  lever.  Also,  arranging  the  suspension  bridge,  so  that  its  arched 
standards  shall  extend  upwards  by  the  sides  of  the  platform,  and  between  it  and  the 
sides  of  the  pit,  in  combination  with  arranging  the  transverse  levers  and  their  bearings 
below  the  platform,  the  same  affording  the  necessary  room  for  the  vertical  play  of  the 
longitudinal  levers,  while  it  secures  an  advantage  as  regards  the  depth  of  the  pit." 

59.  For  an  Improvement  in  Sewi7ig  Machines;  Milton  Finklc,  City  of  New  York. 
Claim. "The  construction  and   use  of  the  loop  former,  for  the  purpose  of  parting 

the  thread  from  the  needle,  so  that  the  shuttle  will  be  certain  to  enter." 

60.  For  an  Improvement  in  Flour  Bolt  as  applied  to  Grinding  Mill;   Sanford  E.  Fitch 

and  Theodore  Sharp,  Greenbush,  New  York. 

Claim. "  The  employment  of  the  shaft  and  bolter,  constructed  and   arranged  so  as 

to  take  the  meal  from  the  mill,  and  bolt  it  in  successive  and  graduated  portions,  so  as  to 
prevent  the  finer  portions  of  the  meal  from  continuing  unnecessarily  in  the  mill,  whilst 
the  coarse  particles  return  to  the  cylinder  to  be  re-ground,  or  in  certain  cases,  the  sub- 
stitution of  a  shelf  in  place  of  the  bolter." 

61.  For  an  Improvement  in  Locomotive  Lamps;   I^ewis  A.  Hamblen,  Chicago,  III. 
Claim. "  Making  a  locomotive  lamp,  with  three  or  more  distinct  chambers,  said  cham- 
bers all  being  arranged  on  the  same  level,  and  connected  by  two  tubes,  which  run  par- 
allel but  not  in  line  with  one  another,  and  provided  with  two  elevated  vent  passagei, 
which  communicate  with  the  ordinary  vent  passages." 
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G2.  For  an  Improvement  in  Brick  Machines,-   Jacob  Hockman,  Mexico,  Indiana. 

Claim. — "  The  under  frame  or  carriage,  and  trucks  or  rollers,  in  combination  with  the 
main  supporting  wheels  and  rotating  cylinder  of  moulds." 

63.  For  an  Improved  Device  bi/ which  Persons  approaching  may  open  Gates,-  Rojal 

E.  House,  Binghampton,  New  York. 
Claim. — "The  procossfor  opening  and  closing  road  gates  while  riding  on  horse-back, 
or  in  a  vehicle,  through  the  gate  passage  ;  also,  the  apparatus." 

64.  For  an  Improvement  in  Sewing  Machines;  A,  F.Johnson,  Boston,  Mass. 

Claim. — "  Combining  the  hook  when  furnished  with  a  lever  or  arm,  with  the  eccen- 
tric band,  screw,  and  the  udjustable  projection  or  screw,  for  the  double  purpose  of  taking, 
first,  the  loop  properly  from  the  needle,  and,  secondly,  for  actuating  the  hook  at  the 
proper  time  for  the  needle  to  take  the  loop  from  the  hook," 

65.  For  an  Improvement  in  Hay  Forks,-  William  Jones,  Speedsville,  New  York. 
Claim. — "The  slotted  socket,  for  the  reception  of  the  tangs  of  the  tines,  when  used 

in  connexion  with  the  wedges,  screw,  and  ferrule." 

6C.  For   an    Improvement  in  Pres.ies;  Rhodolphus  Kinsley,  Springfield,  Mass, 
Claim. — "The  compound  action  of  the  cam  and  eccentric,  or  their  equivalents." 

67.  For  an  Improvement  in  Balance  for  Detecting   Counterfeit   Coin,-  H.  Maranville, 

Clinton,  Ohio, 
Claim. — "  The  graduated  disk  and   slide,  connected   and  hung  in  the  cars  or  lugs — 
the  disk  having  ledges  or  guides  attached  to  its  face." 

68.  For  an  Improvement  in  Oil  Press,-  Wm.  W.  Marsh,  Jacksonville,  Illinois. 

Claim. — "  Providing  the  lower  or  piston  surfaces  of  the  trusses,  with  vertical  flanches 
and  side  pieces,  when  a  space  is  left  between  said  side  i)ieces  and  the  bottom  piston 
surfaces," 

69.  For  an  Improvement  in  Hand  Looms,-  Stephen  C.  Mendenhall,  Richmond,  Ind, 

Claim. — "  1st,  The  universal  treadle  cam,  cam,  shaft,  spring,  and  hinge,  in  combi- 
nation with  the  revolving  cam,  wheel,  connecting  rod,  brace,  hook,  pin,  and  spring. 
2d,  The  cords  and  jjulleys,  in  combination  with  the  spring,  arms,  triggers,  and  cords, 
for  the  purpose  of  throwing  the  shuttle  back  and  forth  through  the  loom," 

70.  YoT  TLn  Improvement  in  the  Cutting  Apparatus  of  Harvesting  Machines,-  Robert 
J,  Morrison,  Richmond,  Virginia, 

Claim. — "  The  j)cculiar  form  of  the  lid,  which  overlies  the  cutters,  viz:  a  lozenge  or 
spear  shiipeil  point,  and  rhoniboidal  base,  for  the  purpose  of  giving  an  oblique  direction 
to  tiie  joints  between  said  lids,  to  prevent  the  grass  gum,  or  other  material,  from  clog' 
ging  said  joint,  and  checking  the  efficiency  of  the  lids," 

71.  For  an  Improvement  in  Cotton  Gins,-  James  F.  Orr,  Orrville,  Alabama. 

Claim. — "  'I'he  combination  of  the  two  short  ribs,  the  latter  arranged  in  relation  to 
the  saw  cylinder." 

72.  For  an  Improved  Machine  for  Rolling   Tapering  Tubes,-    Wm.  Ostrandcr,  City  of 

New  York. 
Claim. — "The   combination    with  a  tapering   mandrel  of  cylindrical   rollers,  formed 
of  disks  or  sections,  for  the  purpose  of  rolling  a  tapering  tube." 

7.3.  For  an  Improvement  in  tipple  Shields,-   James  Parker,  Boston,  Massachusetts. 

Claim. — "  My  improved  nipple  shield,  constructed  with  a  tubular  cap,  viz  :  one  which 
shall  only  encompas.s  the  nipple  on  its  sides,  and  not  cover  the  front  or  end  thereof,  the 
whole  front  of  the  nipple  guard  being  open." 

74.  For  an  Improvement  in  Excavators;   Wm.  Provincs,  Columbia,  Missouri. 

Claim. — "  In  combination  with  the  scoops  that  cast  their  contents  from  them,  the 
trigger  an<l  spring,  for  the  purpose  of  regulating  the  point  at  which  the  scoops  shall 
divest  themselves  of  their  load,  so  as  to  raise  it  hii;lier,  or  caat  it  farther  from  the  trench 
that  is  being  cut," 
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75.  For  an   Improvement  in  the   Construction  of  Burning  Fluid  Lamps;  David  F. 

Randall,  Chicopee,  Massachusetts. 
Claim. — "  So  applying  to  the  gas   burner,  a  tapering   spur,  that  it  may  extend  down 
into  the  body  of  the  wick,  and  serve  to  conduct  heat  into  the  interior  of  the  wick,  while 
the  external  sides  of  the  wick  are  heated  by  the  burner  and  wick  tube  ;  and  when  such 
spur  is  used,  I  claim  making  it  with  one  or  more  branches  at  top." 

76.  For  an    Improved  Tubular  Auger,-  J.  A.  Reynolds,  Elmira,  New  York. 

Claim, — "  The  employment  of  an  auger,  whose  shank  or  stem  shall  form  a  screw, 
when  combined  with  a  guiding  tube  surrounding  the  screw  shank  of  the  auger,  but 
not  covering  the  head  thereof.  Also,  the  use  of  the  guide  tube,  when  combined  with 
the  sliding  carriage — said  carriage  constructed  with  the  slide." 

.77.  For  an  Improved  Method  of  Hanging  Farm   Gates,-  Isaac  S.  Roland,  West  Earl, 
Pennsylvania. 

Claim. — "  Constructing  the  upper  hinge  of  said  gate  of  the  peculiarly  shaped  hinge 
arm,  the  pawl,  and  the  cam,  when  the  said  parts  are  combined  and  operated  with  each 
other,  in  connexion  with  the  loose  play  of  the  bracket  pivots  in  the  eyes  of  the  upper 
and  lower  hinge  arms." 

78.  For  an  Improvement   in  Cotton  Cultivators;   Joseph  Shaw,  Richland,  Georgia. 
Claim. — "  In  combination   with   the  hoes,  having  both  a  vertical   and    lateral  adjust- 
ment, the  shoes  above  them,  and  so  adjustable  on  or  with  said  hoes,  as  to  serve  to  throw 
the  earth  towards  or  from  the  plants,  as  may  be  required." 

79.  For  an  Improved  Hub  Borer;  John  Shaerer,  Reading,  Pennsylvania. 
Claim. — "The  vertically  movable  nut,  in  combination  with  the  cutter  shaft." 

80.  For  an  Improved  Machine  for  Planing  Shingles  or  Tapering  Pieces;  Reuben  W- 

Sharp,  Montgomery,  Alabama. 
Claim. — "The   combination  of  the  reciprocating  slide   and  vibrating  and   rotating 
cutter  head,  with  or  without  the  stationary  cutter  head." 

81.  For  an  Improved  Mode  of  Constructing  Mail  Axles  and  Hubs;  Alfred  E.  Smith, 

Bronxville,  IVew  York. 
Claim. — "The  method  of  constructing  a  mail  axle  ;  that  is  to  say,  making  the  end 
of  the  box  abut  against  the  inner  side  of  the  collar,  instead  of  against  the  holding  plate, 
whereby  the  wear  of  the  washer  between  the  collar  and  the  holding  plate,  may  be  com- 
pensated for  by  setting  up  the  bolts." 

82.  For  an  Improvemeiit  in  Looms;  Daniel  W.  Snell  and  Stephen  S.  Bartlett,  Woon- 

sockct,  Rhode  Island. 
Claim. — "  1st,  employing  the  positive  take-up  mechanism  or  cloth  roll,  as  the  point 
through  which  the  variable  strain  and  wind  of  warps  is  made  to  act  more  sensitively 
than  from  or  by  the  variable  vibratory  reacting  motion  of  the  whip  rolls,  or  sudden 
jerking  of  the  beam  or  movable  reeds.  2d,  Effecting  and  producing  a  regular  delivery 
and  uniform  strain  of  the  warps  by  the  equalizing  strain  lever — said  strain  lever  being 
acted  upon  by  the  variable  strain  of  the  warps,  through  the  positive  take-up  mechanism 
or  cloth  roll.  3d,  The  equalizing  strain  lever,  acting  in  combination  with  the  take-up 
mechanism  and  cloth  roll.  4th,  The  equalizing  strain  lever,  when  operating  in  con- 
nexion with  the  positive  take-up  mechanism,  in  combination  with  any  mechanism  for 
producing  rotary  motion  to  the  beam,  and  with  any  device  or  means  for  regulating  the 
delivery  and  strain  of  the  warps,  as  the  beam  decreases  in  diameter,  and  as  the  desired 
strain  requires.  5th,  Employing  the  rod  with  the  pin,  or  equivalent,  to  act  upon  the 
strain  lever  as  a  means  of  moving  the  weight  when  the  balance  spring,  or  equivalent 
device,  is  not  sufficient  to  move  it.  6th,  In  combination  with  the  pulley  and  pinion, 
the  movable  weight,  the  fixed  yielding  sectional  friction  piece,  and  friction  lever.  7th, 
In  combination  with  the  weight  and  friction  lever,  the  rack,  or  its  equivalent,  so  as  to 
act  upon  weight  through  catches,  or  analogous  devices,  as  to  gradually  move  the  weight 
towards  the  fulcrum  of  lever,  as  the  beam  decreases  in  diameter,  and  as  the  desired  strain 
of  warp  requires.  8th,  In  combination  with  the  weight  and  friction  lever,  the  jointed 
or  stationary  sectional  friction  piece  and  set  screw." 

83.  For  an   Improved  Bore  or   Support  for   Posts  of  Field  Fences;    Obed   Spencer, 

Jacksonburg,  Ohio. 
Claim. — "  The  chair  or  base  formed  of  the  pieces,  and  ties  or  buttons,  in  combination 
with  the  posts." 
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84.  For  an  Improved  Machine  for   Sawing   Hoops,-    Emerson  •C'Siraflgc,  Taunton, 

Massachusetts. 
Claim, — "  1st,  Making  the  saw  of  the  peculiar  form,  heing  a  plain  circular  saw,  with 
a  beveling  or  angular  edge  or  rim,  not  confining  myself  to  any  particular  angle  which 
this  rim  makes  with  the  saw  plate,  but  using  that  which  is  best  adapted  to  the  work. 
2d,  The  cam,  the  sliding  journal  box,  the  lever,  and  its  connexions,  the  shield  and  the 
lever,  and  its  attachment,  so  as  to  operate  together." 

85.  For  an  Improved  Mode  of  Tightening  Felloes  in  Wheels,-  Augustus  Stoner,  Mount 
Joy,  Pennsylvania. 

Claim. — "  The  construction  and  operation  of  the  metallic  checks.  Also,  the  man- 
ner of  securing  them  in  their  place  when  applied  to  the  felloes  of  wheels,  by  the  use  of 
melted  metal  of  any  kind,  filling  the  grooves  to  keep  them  secure  in  their  place." 

86.  For  an  Improvement  in  Sted  Planters,-  Joseph  Thompson,  DurhamvilJe,  N.  Y. 
Claim. — "  The  spring  plate,  or  its  equivalent,  so  constructed  and  arranged  as  to  hoi-d 

the  earth  down  firmly  while  the  punches  and  tube  are  drawn  out  of  the  earth." 

87.  For  an   Improvement  in  Corn  J'lanters.-  John  S.  Toan,  Venice,  New  York. 
Claim. — "The   combination  and   arrangement  for  operation   together,  of  the   lower 

sliding  tube,  having  a  plough  bit  in  front,  and  covering  roller  rigidly  attached  to  it  in 
the  rear,  with  the  secondary  cross  sliding  valve  and  its  operative,  arranged  to  form  part 
of  said  sliding  tube — the  whole  being  supported  by  the  covering  roller  and  plough  bit, 
for  the  more  perfect  and  easy  operation  of  the  secondary  valve  and  sliding  tube." 

83.  For  an  Improvement  in  Locks  of  Fire  Arms,-   Alfred  Tonks,  Boston,  Mass. 

Claim. — "The  arrangement  or  application  of  the  spring  rocker  catch,  the  tooth  of 
the  trigger,  and  the  shoulder,  with  respect  to  the  sliiker,  its  arbor  and  the  trigger,  and 
so  as  to  enable  the  striker  to  be  operated."' 

89.  For  an  Improved  Method  of  Adjusting  the  Size  of  the  Mouth  in  Planes,-  Thomas 
J.  'I'oliiian,  South  Scituatc,  Massachusetts. 

Claim. —  "The  application  to  the  common  plane,  of  the  screw  attachment  and  key 
through  the  same,  thereby  regulating  the  mouth,  and  greatly  increasing  its  value." 

90.  For  an  Improvement  in  Reaping  atid  Mowing  Machines,-  David  Watson,  Newark, 
New  Jersey. 

Claim. — "The  use  and  apj)lication  of  the  adjustaUlc  curved  flat  spring  to  the  upper 
HUrface  of  the  finger  bar,  when  both  are  attached  to  the  stirrup  for  joint  action."" 

91.  For  an  Improved  Screw-Feeding  Gear,-   Caleb  C.  Walworth,  Boston,  Mass. 
Claim. — "The  combination  of  a  feeding  screw  or  nut,  arranged  €0  a«to  have  an  end- 
wise movement  with  springs,  for  the  purpose  of  insuring  the  engagement  of  the  screw 
and  nut,  and  returning  either  of  them  to  a  mean  position,  when  released  from  strain." 

93.  For  an  Improvement  in  Power  Looms,-  Wm.  Weild,  Manchester,  England  ;  pa- 
tented in  England,  March  7,  1855. 
Claim. — "  When  applied  to  looms,  or  machinery  for  weaving  pile  fabrics,  «Scc.,  the 
arrangement  of  the  wires  in  grooves  or  flutes,  formed  in  a  roller  or  cylinder,  the  wires 
on  being  pushed  into  the  'shed  '  never  wholly  leaving  the  grooves  in  the  roller  or  cylin- 
der. Also,  as  a  peculiarity  and  novelty,  the  arrangement  of  the  wires,  so  that  the  one 
to  be  inserted  in  the  shed  is  opposite,  or  nearly  opposite,  and  in  a  line  with  the  fell  of 
the  fabric,  or  that  point  where  the  reed  will  leave  the  wire  on  beating  up  such  wirc«, 
having  to  be  bent  out  of  the  straight  line  to  present  the  points  towards  the  widest  part 
of  the  shed." 

93.  For  an  Improved  Method  of  Ilunging  and  Opcrnt lug  Reciprocating  Saws,-   Car- 

lyle  Whipple,  Lewision,  .Maine. 
Claim. — "The  lever,  two  or  more,  when  the  upper  hner  or  levers  are  attached  to  ar. 
adjustable  shaft,  and  the  levers,  driven  by  a  crank  pin.  having  the  rollers  fitted  upon  it, 
and  working  within  a  slot  in  the  lower  lever,  the  saw   being  attached  to  the  end  of  the 
levers." 

94.  For  an  Improvement  in  Machines  for  Paring  and  Slicing  Apples;  D.  H.  Whitte- 

more,  Chicopce  Falls,  Massachusetts. 
Claim. — "  So  arranging  the  slicing  knife,  that  it  ahall  cut  the  apple  into  a  coulinu- 

14* 
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ous   spiral   slice.      Also,  so  combining  the  parer   and  slicer  with  each  other,  that   the 
operation  of  the  two  shall  be  simultaneous." 

95.  For  an  Imprnvement  in  Calendar  Clocks,-  M.  J.  Whitmore,  Potsdam,  Assignor  to 

self  and  Frank  G.  Johnson,  Brooklyn,  New  York. 
Claim. — "The   placing  of  the  intermittent  cogs  upon    the  upper  and  lower  faces  of 
the  calendar   wheel,  and  the   giving  of  said  cogs    the  necessary  movements  for   accom- 
plishing the  intended  purpose,  by  means  of  the  sliding,  and  stationary,  and  intermitting 
pinions  on  the  shaft." 

96.  For  an  Improved  Method  of  Fastening  the  Rails  of  Iron  Fences  in  the  Posts,-  .Fohn 

B.  Wickersham,  City  of  New  York. 
Claim. — "  Connecting  the  bars,  strips,  or  rails,  that  pass  through  mortises  in  corru- 
gated metallic  posts  or  bars,  to  secure  said  posts  at  the  points  of  intersection." 

97.  For  an  Improvement  in  Artificial  Legs,-  O.  1).  Wilcox,  Easton,  Pennsylvania. 

"The  nature  of  this  invention  consists  in  the  peculiar  introduction  of  elastic  cords  or 
muscles,  with  their  conjoined  tendons  extending  from  the  sound  part  of  the  limb,  by 
which  the  motion  of  the  leg  and  foot  may  be  efl'ected  and  controlled." 

Claim. — "The  artificial  elastic  muscles,  with  their  conjoined  tendons  running  from 
the  thigh  to  the  foot,  to  eSect  and  to  control  the  motions  of  the  leg  and  foot,  in  ca.sc  of 
amputation  at  the  knee,  and  below  it." 

98.  For  an    Improved  Method  of  Hanging,  Guiding,  a7ul  Adjusting  "  Mulet/  Saws,-" 

A.  Winter,  Pickens,  South  Carolina. 
Claim. — "  1st,  The  arrangement  of  the  clamp  guide  posts,  in  combination  with  the 
sliding  head,  for  securing  it  in  any  desired  position.  2d,  The  method  of  constructing 
the  sliding  guide  head,  with  the  face  guards  keyed  on  to  starts  framed  into  the  sliding 
head,  for  the  purpose  of  adjusting  or  removing  them  in  case  of  wear.  3d,  The  arrange- 
ment of  the  boxes  in  connexion  with  the  cross-head,  for  the  purpose  of  adjusting  the 
saw  to  give  it  the  desired  advance  motion  during  its  downward  stroke.  4th,  The  ar- 
rangement of  the  guide  posts  and  upright,  in  combination  with  the  beam  and  sill,  where- 
by the  usual  fender  posts,  &c.,  are  dispensed  with." 

99.  For  an  Improvement  in  Oil  Pressing  Machinery,-   Wm.  Wilber,  New  Orleans,  La.; 

patented  in  England,  June  12,  1856. 
Claim. — "  Extracting  or  expressing  the  oil  from  tempered  oleagenous  seeds,  or  other 
vegetable  matter,  by  pinching  and  carrying  said  tempered  material  between  two  belts 
or  aprons,  made  of  hair  cloth,  or  similar  heavy  porous  materials,  and  thus  forcing  it 
through  between  compressing  rollers;  and  this  I  claim,  whether  the  oil  be  cold  pressed 
or  iiot  pressed,  or  botii,  or  whether  used  in  connexion  with  a  reducing  apparatus  or  sepa- 
rate therefrom." 

100.  For  an   Improvement  in    Stove    Thimhks   or  Deck   Irons,-   Loftis  Wood,  City  of 
New  York. 

Claim. — "  The  deck  iron,  irrespective  of  the  mode  or  process  of  ca.sling." 

101.  For  an  Improved  Method  of  Mounting  and  Guiding  Circular  Saws;  G.  F.  S. 
Wright,  Black  Oak,  South  Carolina. 

Claim. — "  The  employment  or  use  of  the  spring  applied  to  the  machine,  in  connexion 
■with  the  .shoulder  on  the  saw  arbor.  Further,  the  guide  arranged  or  connected  with  the 
saw  and  rotating  wedge,  when  used  in  connexion  with  the  spring." 

102.  For  an  Improved  Mode  of  Lathing  and  Plastering;  John  G.  Vaughan,  Middle" 
borough.  Massachusetts,  Assignor  (^by  mediate  transfer,)  to  Isaac  M.  Singer,  City 
of  New  York. 

Claim. — "Plastering  ceilings,  or  other  surfaces,  on  lathing  formed  and  secured,  so 
as  to  leave  intestices  between  them,  with  parallel  sides  oblique  to  the  surface  of  the  plas- 
tering when  put  on." 

103.  For  an  Improvement  in  Machines  for  Forming  Hat  Bodies,-  Ira  Gill,  Walpolc, 
Assignor  to  self  and  Elbridge  Brown,  Maiden,  Massachusetts. 

Claim. — "The  forming  of  a  hat  body  within  an  inclosed  chamber,  in  which  a  vortex 
ig  produced — said  chamber  diminishing  in  area  from  its  open  to  its  closed  end,  to  regu- 
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late  the  draft  through  it,  and  to  avoid  counter  currents,  eddies,  or  dead  space.  Also, 
in  combination  with  the  cone  on  whicii  the  hat  body  is  formed,  a  register  or  draft  regu- 
lator within  it,  so  as  to  regulate  the  quantitj-  of  fur,  or  other  material,  that  is  to  be  gather- 
ed upon  its  upper  and  lower  portions." 

104  For  an  Improved  Method  of  Flailing  Saslies;  Daniel  Cerlew,  Delaware,  Ohio. 

Claim. — "  The  combination  with  the  reciprocating  carriage  and  frame,  the  hooked 
and  slotted  springs,  or  their  equivalents." 

JANUARY  20. 

105.  For  an  Improvement  in  Guides  for  Sewing  Machines,-  Wm.  B.  Bishop,  Brooklyn, 
New  York.  , 
Claim, — "  An  elongated  pressure  bar  or  foot,  having  therein  a  flat  groove  to  receive 
the  edge  of  the  centre  or  button  hole  plait  of  shirt  bosoms  ;  and  also,  a  straight  bearing 
surface,  forming  the  under  and  guiding  surface  for  the  other  seams  or  plaits  of  shirt 
bosoms,  whereby  I  am  enabled  to  stitch  continuous  straight  scams  in  shirt  bosoms,  at  a 
rapid  speed,  and  perfectly  straight,  without  any  care  or  help  from  the  operator." 

lOfi.  For  an  Improvement  in  Machinery  for  making  Paper,-  John  S.  Blake,  Ciare- 
mont,  New  Hampshire. 
Claim. — "  1st,  The  employment  or  use  of  the  pump,  vacuum  chamber,  and  vacuum 
chest,  provided  with  two  compartments,  and  communicating  with  the  pipes  by  means 
of  the  cocks.  2d,  The  air  and  water  trunk,  or  reservoir,  provided  with  the  pipe,  and 
communicating  with  the  external  pipe — the  reservoir  communicating  by  means  of  a  pipe, 
with  the  pipes  having  the  tubes  connected  to  them — the  whole  being  arranged  for  the 
purpose  of  trimming  the  edges  of  the  paper  or  pulp  ;  and  I  further  claim,  trimming  the 
edges  of  the  pulp,  by  means  either  of  air  or  steam,  when  ejected  through  tubes.  3d, 
The  pijjc  with  the  tubes  attached  and  arranged  for  the  purpose  of  discharging  the  mar- 
gin or  strips  of  pulp  from  the  main  wire  cloth  apron.  4th,  The  curved  rod,  with  the 
rollers  placed  on  it,  the  roller  being  connected  with  the  springs,  whereby  the  felt  apron 
is  stretched  or  distended  transversely,  and  also  guided  or  properly  retained  in  position 
as  it  operates.  5th,  The  cylinder,  in  coujbination  with  the  wet  press  cylinders,  when 
the  speed  of  the  cylinder  and  cylinders  is  made  variable,  for  the  purpose  of  stretching  or 
distending  the  apron  longitudinally." 

107.  For  an  Improvement  in  Machines  for  forming  Bats  for  Felting;  John  H.  Blood- 
good,  City  of  New  York. 

Claim. — "  The  combination  of  the  rollers  with  the  vibrating  drum.  Also,  the  com- 
bination of  the  rollers  with  the  vibrating  drum  and  the  roller." 

108.  For  an  Improved  Centre-Vent  Water  Wheel,-  E.  G.  Cushing,  Drydcn,  New  York. 

Claim. — "  1st,  Making  the  bucket  with  a  back  of  such  a  curve  that  it  forms  a  space 
of  regular  contraction  from  the  outside  to  the  inside  of  the  vvheel.  2d,  Hanging  the 
buckets,  combined  with  a  spring,  in  such  a  manner  tliat  the  discharge  orifice  is  regu- 
lated by  the  quantity  of  water  let  in'o  the  scroll,  and  the  amount  of  power  required, 
and  closing  together  when  the  gate  is  shut."' 

109.  For  an  Improvement  in  Arlijiciul  Teeth;   Alfred  A.  Blundy,  Baltimore,  Md. 
Claim. — "  Constructing  artificial  teeth,  with  a  hole  passing  vertically  through  tiiim, 

for  the  reception  of  the  molten  metal,  and  with  a  neck  anil  projecting  sides." 

110.  For  un  Improvement  in  Sewing  Machines;   James  E.  A.  Gibbs,  iMill  Point,  \  a. 

Claim. — "  Making  the  chain  stitch  with  a  vibrating  needle,  in  combination  with  a 
stationary  hook." 

111.  For  an  Improvement  in  Sawing  Machines;   George  Gregg,  Lowe's  Mill,  \ii. 
Claim. — '-The  whole." 

112.  For  an  Improvement  in  Sewing  Machines;   Elias  Howe,  Jr.,  Brooklyn,  N.  York; 
patented  in  England,  July  26,  lti48. 

Claim. — "  Drawing  the  thread  through  the  cloth  by  means  of  a  finger,  or  its  equiva- 
lent, acting  in  connexion  with  mechanism  which  passes  the  needle  through  the  cloth." 
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113.  For  an  Improvemevf  in  Steam  Pressure  Gauges,-  E.  G.  Allen,  Assignor  to  Henry 
O.  Allen,  Boston,  Massacuhsetts. 

Claim  — "  The  helical  dome." 

114.  For  an  Improvement  i?!   the   Manufacture  nf  Double  Pile   Carpets   and  Rugs,- 
John  Goulding,  Worcester,  Massachusetts. 

Claim. — "  The  fabric  made  or  woven  ;  that  is  to  say,  by  crossing  the  top  ground  warp 
once  only,  for  two  shoots  of  binding  filling,  one  of  which  passes  through  and  binds  the 
pile  warps,  and  crossing  the  ground  warp  of  the  bottom  fabric,  once  only  for  four  shoots 
of  the  binding  filling,  three  of  which  pass  through  and  bind  the    pile  warp." 

115.  For  an   Improvement   in  Treating   Photographic   Pictures;    John   Bishop  Hall, 
City  of  New  York. 

Claim. — "Producing  in  pictures  to  be  seen  by  direct  light,  a  high  artistic  and  stereo- 
scopic effect,  by  combining  with  a  white  light,  or  reflecting  back  ground,  or  its  equiva- 
lent, two  or  more  identical  pictures  of  the  same  subject,  rendered  more  or  less  transpa- 
rent, and  executed  on,  or  attached  to,  plates  of  glass." 

116.  For   an   Improvement  in  Grain  Separators,-  George  Heberling,  Quincy,  111. 

Claim. — "The  arrangement  in  a  grain  cleaning  machine  of  the  plate  armed  with 
teeth,  and  rubbers,  the  conical  cylinder  with  beaters  and  fans  attached,  chute  or  rim, 
plate,  tubes,  and  fan." 

117.  For  an  Improved  Die  for  making  Spikes,-  E.  T.  Henry,  Scranton,  Penna. 

"  This  invention  consists  in  forming  a  lip  or  cutting  edge  at  the  point  end  of  the  die." 
Claim. — "  The  lip,  formed  at  the  point  end  of  the  groove  in  the  die." 
113.  For  an  Improvement  in  Harvesters,-  M.  G.  Hubbard,  Penn  Yan,  New  York. 

Claim. — "  The  combined  cutting  standard  and  inclined  track  clearer.  Also,  hinging 
the  cutting  standard  and  track  clearer  forward  of  the  linger  bar,  and  near  the  front  end 
of  the  shoe,  and  supporting  the  same  against  lateral  pressure,  by  means  of  the  fulcrum 
post." 

119.  For  an   Improvement  in    Cutters  for  Harvesters,-    M.G.Hubbard,  Penn    Yan, 
New  York. 

Claim. — "  The  cutter,  when  formed  in  one  piece." 

120.  For  an  Improvement  in  Machines  for  Paring  Apples,-    Jared  0.  M.  Ingersoll, 
Ithaca,  New  York. 

Claim. — -'The  peculiar  form  of  tiic  rod,  operated  by  pins  on  the  face  of  the  wheel, 
in  connexion  with  the  transverse  bar." 

121.  Tor  an  Improvement  in  Blast  Furnace;   Wm.  Kelly,  Eddyville,  Kentucky. 
Claim. — '"The  combination  of  the  hearth  of  a  blast  furnace,  with  the  auxiliary  tuyeres, 

for  delivering  a  blast  of  air  into  the  fluid  iron  in  said  hearth." 

122.  For  an  Improvement  in  Harvesters;  Pells  Manny,  Waddams'  Grove,  Illinois. 

Claim. — "  Connecting  the  leading  board  to  the  main  frame,  by  means  of  the  curved 
elastic  shoe,  rigidly  attached  at  its  front  to  the  leading  board,  and  at  its  back  to  the  under 
side  of  the  main  frame  by  joints  in  rear  of  the  finger  bar,  in  front  of  the  driving  wheel, 
when  said  leading  board  serves  to  carry  the  fulcrum  of  the  seat  lever,  by  which  the  front 
of  the  mainframe  is  raised  and  lowered.  And  further,  the  combination  and  arrangement 
for  operation  together,  of  the  seat  lever  and  foot  lever  or  treadle." 

123.  For  an  Improvement  in  Bridges;   D.  ('.  McCullum,  Oswego,  New  York. 

Claim. — "  So  combining  the  arch  brace  with  the  arched  cord  or  beam,  the  top  hori- 
zontal surface  of  the  abutment  or  pier,  and  the  lower  cord  or  tie,  by  means  of  the  iron 
shoe  and  tension  rods,  as  that  the  thrust  of  the  arched  cord  shall  be  thrown  down  upon 
the  abutment,  and  any  deflection  in  the  lovver  cord  be  counteracted  by  an  upward  force 
at  each  end  of  the  tension  rods.  Also,  the  method  of  lengthening  or  shortening  the 
braces  of  a  bridge  truss  or  girder,  by  which  the  truss  may  be  elevated  or  depressed  as 
required,  by  means  of  the  yoke,  the  plate  on  the  end  of  the  brace,  and  the  straining 
pieces  with  their  nuts." 
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124.  FoT  an  Improvement  in   Winnowing  Machines,-   Joseph  and  James  Montgomerv, 
Baltimore,  Maryland. 

Claim. — "The  application  of  an  adjustable  sieve  above  the  auxiliary  screen  box,  when 
arranged  in  combination  therewith,  in  such  a  manner  as  to  separate  the  large  impurities 
before  the  grain  is  subject  to  the  action  of  the  blast,  in  order  to  render  said  auxiliary 
screen  box  more  efficient  in  its  action,  and  thereby  allow  it  to  be  made  as  limited  in  ex- 
tent as  desirable." 

125.  For  an  Improved  Hydrant;   James  G.  Morgan,  Brooklyn,  New  York. 

"  The  nature  of  my  invention  consists  in  constructing  non-freezing  hydrants  with  a 
waste  cistern,  in  combination  with  one  or  more  air  or  gas  chambers,  in  such  a  manner 
that  by  compressing  a  portion  of  the  air  chamber,  the  water  in  the  cistern  will  be  forced 
up  and  fill  the  discharge  pipe,  whereby  I  am  enabled  to  construct  non-freezing  hydrants 
with  the  cock  and  all  the  machinery  above  the  ground  ;  also,  in  the  peculiar  manner  in 
which  the  air  chamber  is  compressed  and  released,  by  turning  the  handle  of  the  cock." 

Claim. — "  The  combination  of  a  cistern  to  receive  and  retain  the  waste  water  of  a 
hydrant,  with  one  or  more  air  or  gas  chamber  or  chambers,  arranged  in  such  a  manner 
that  by  compressing  the  air  chamber,  the  air  therein  will  be  forced  into  the  cistern,  there- 
by forcing  the  water  in  the  cistern  into  the  discharge  pipe,  and  by  releasing  the  air 
chamber  from  such  compression,  the  water  in  the  discharge  pipe  will  run  into  the  cis- 
tern ;  nor  do  I  limit  my  claim  to  a  flexible  air  chamber,  as  I  consider  a  piston  and  cylin- 
der a  mechanical  equivalent.  Also,  the  peculiar  method  of  compressing  and  releasing 
the  flexible  air  chamber,  in  connexion  with  the  opening  and  closing  of  the  cock." 

126.  For  an  Improvement  in  Brick  Machines,-   B.  F.  Nave,  Roanoke,  Indiana. 
Claim. — "  The  peculiar  manner  of  operating  the  sand  gauge  by  means  of  bent  levers. 

in  combination  with  cross-bars  and  shields,  when  the  above  parts  are  constructed  and 
arranged  for  joint  operation." 

127.  For  an  Improvement  in  Hose  Coupling,-   Lodner  D.  Phillips,  Chicago,  Illinois. 
Claim. — "  The  combination  of  the  sections  of  the  hose  coupling  (having  conical  tubes 

on  the  exterior  ends  thereof),  with  the  conical  sleeves." 

128.  For  an  Improvement  in  Rejlectors  for  Vaults,-  Emil  R.  Pichler,  Bouton,  Mass. 
"The  nature  of  my  invention  relates  to  a  reflector  made  of  glass,  and  having  double 

corrugations  in  it  so  made  as  to  break  up  and  soften  the  rays  of  light  reflected  by  it,  and 
shed  a  more  pleasant  and  less  glaring  light  into  the  vault,  cellar,  or  other  dark  apart- 
ment." 

Claim. — "  The  so  arranging  of  the  glass  plates  in  a  frame  or  frames,  as  to  have  the 
appearance  and  effect  of  double  corrugations,  when  said  plates  arc  backed  by  any  re- 
flecting material." 

129.  For  an  Improvement  in    Laying   Tops  for  Cordage  Machines,-    \Vm.  Robinson, 
Assignor  to  self  and  Amenzo  W.  Beardsley,  Warsaw,  New  York. 

Claim. — "  In  laying  tops,  the  use  of  a  movable  cone,  or  its  equivalent,  so  constructed 
and  arranged  as  to  yield  to  the  larger  strand  or  strands,  and  be  pressed  by  them  against 
the  smaller  strand  or  strands  ;  whether  said  movable  cone  is  pressed  against  the  strands 
by  a  spring,  screw,  or  otherwise." 

130.  For  an  Improved  Machine  for  Bending  Timber,-  James  D.  Sarven,  Maury  County, 
Tennessee. 

Claim. — "The  bending  frame,  or  its  equivalent  Also,  in  combination  therewith, 
the  mechanism  and  arrangement,  or  other  equivalent  devices,  for  the  purpose  oi'  oper- 
ating the  bending  roller,  or  its  equivalent.  .\lso,  in  combination  with  the  bending  frame, 
or  its  equivalent,  the  mechanism  and  arrangement,  or  other  equivalent  devices,  for  the 
purpose  of  bending  timber  in  regular  or  irregular  forms  or  curves,  if  the  same  is  used 
in  combination  with  a  revolving  mould,  or  mould  operating  or  arranged  in  any  other 
manner." 

131.  For   an    Improved  Method  of  Feeding    Lumber   laterally  in   Sawing   Machines,- 
Samuel  R.  .Smith,  Florence,  Massachusetts. 

Claim. — "The  combination  of  mechanism  by  which  the  lateral  adjustment  of  the 
log  is  effected  ;  such  consisting  of  the  spring,  the  stationary  hearing  roller,  or  its  equiva- 
lent, the  lever,  the  toggles,  the  slide  bar,  the  catch  mechanism,  the  pinion,  and  the  rack 
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or  racks  applieil  to  the  carriage.  Also,  making  the  carriage  or  head  block  movable,  in- 
tlepeiidcntly  of  the  ways  or  frame  on  which  it  is  supported,  and  combining  with  said 
carriage  and  its  movable  rack,  a  lever  and  pawl,  or  an  equivalent  device,  whereby  said 
carriage  may  be  nioved  towards  the  saw  by  the  hand  of  an  attendant  applied  to  the  said 
lever." 

132.  For  an  Improvement  in  Cooking  Stoves,-  John  G.  Treadwell,  Albany,  New  York. 
Claim. — "As  my  invention  and  improvement  in  stoves  with  elevated  ovens,  having 
an  escape  flue  below  the  elevated  oven,  and  none  above  it,  the  construction  and  arrange- 
ment of  the  damper,  so  that  by  turning  it  in  one  direction,  it  shall  compel  the  flame  and 
smoke  to  pass  around  the  oven,  and  by  turning  it  in  another,  may  shut  off  the  flame  and 
smoke  entirely  from  the  oven." 

133  For  an  Improved  Machine  for  Bending  Sheet  Metal,-  John  Wright,  Assignor  to 
the  S.  Stow  Manufacturing  Company,  Plantsville,  Connecticut. 

"  This  invention  consists  in  the  employment  of  an  anti-friction  plate,  for  the  purpose 
of  giving  accuracy  in  the  bending  of  the  metal." 
Claim. — "  The  plate." 

134  For  Roofing  Cement;  R.  H.  Smith,  Cincinnati,  Ohio. 

Claim. — "  A  cement  formed  by  materials,  whereby  a  cement  may  be  made  and  ap- 
plied to  roofing  and  other  purposes,  without  the  aid  of  fire  to  render  it  fluid,  as  hereto- 
fore, and  by  which  the  offensive  smell  arising  from  the  use  of  coal  tar,  &c.,  is  neutral- 
ized." 

JANUARY  27. 

135.  For  an  Improvement  in  Steam  and  Pressure  Gauges,-  John  Allcroft  and  Thomas 
Mightcn,  City  of  New  York. 

"This  invention  consists  in  a  certain  arrangement  of  two  or  more  elastic  metal  disks, 
which  are  deflected  by  the  pressure  of  the  steam  or  other  fluid  to  be  gauged,  and  thereby 
caused  to  give  motion  to  an  index." 

Claim. — "The  arrangement  in  pressure  gauges  of  two  or  more  corrugated  elastic 
metal  disks,  at  a  distance  apart,  with  an  interposed  ring  or  rings  between  their  edges, 
and  one  or  more  central  bearings  between  their  centres." 

136.  For  an  Improvement  in  Radiators  for  Fire   Place  Grates  and  Franklin   Stoves,- 
Wra.  Bennett,  City  of  New  York. 

Claim. — "  A  perforated  metallic  plate  or  radiator,  filling  the  fire  place  with  a  flanch 
of  indefinite  depth,  and  resting  upon  the  fuel  directly,  or  upon  the  top  bar  of  the  grate 
and  against  the  fire  back,  in  such  a  manner  that  the  whole  shall  come  below  the  flue  of 
the  stove,  or  throat  of  the  chimney  in  which  it  is  used,  leaving  the  passage  for  the  cold 
air  to  the  chimney  flue,  free  and  unobstructed." 

137.  For  an  Improvement  in  Stone  Grooving  Machines,-  George  W.  Bishop,  Brooklyn, 
New  York. 

Claim. — "A  series  of  vertical  inclined  chisels  of  different  lengths,  placed  one  behind 
the  other,  in  combiiiation  with  a  revolving  hammer  or  cam,  whereby  I  am  enabled  to 
give  a  positive  motion  to  all  the  chisels  from  a  single  hammer  for  each  series  of  chisels." 

138.  For  an  Improvement  in  Machines  fur  Shearing  Sheep;  R.  P.  Bradley,  Cuyahoga 
Falls,  Ohio. 

C'/au«.—"  Increasing  the  length  of  the  zigzags  of  the  slot  in  the  lever,  as  they  recede 
from  its  fulcrum,  so  as  to  give  the  opposite  end  of  the  lever,  which  carries  the  teeth  or 
blades,  a  uniform  and  equal  motion  as  the  pin  is  traversed  in  the  .slot." 

139.  For  an    Improvement  in   Machines  fur   Trimming  Hedges;   Samuel   Bradbury, 
Griggsvillc,  Illinois. 

Claim. — "The  arrangement  of  the  adjustable  cut'ers  and  vertical  cutters." 

140.  For  an   Improvement  in  Speeders;  James  S.  Brown,  Pawtucket,  Massachusetts. 
Claim. — ''  The  device  for  dropping  the  spindle,  arranged  and  operated   substantially 

for  the  purpose  of  enabling  the  operator  to  remove  the  full  bobbins,  and  insert  the  empty 
ones  in  their  place." 
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HI.  For  an  Improvement  in  Sash  Fastener,-  John  Broughton,  Chicago,  Illinois. 

"The  nature  of  my  invention  consists  in  introducing  a  spring  between  the  rib  of  the 
bolt,  and  the  overhanging  front  plate  of  the  socket." 

Claim. — "The  employment  of  a  spring  on  the  inner  surface  of  the  curtain  //,  of  the 
socket." 

142.  For  an  Improved  Method  of  Insertimr  the  Bnchets  in  Shafts  of  Direct  Horizontal 
Water-Wheels;  Tcnison  Chesher,  Muldleburg,  Ohio. 

Claim. — "The  sliding  buckets,  combined  with  the  mortises." 

143.  For  an  Improvement   in  Corpse  Preservers,-   Samuel  Cobb,  Cincinnati,  Ohio. 

Claim. — "Providing  the  lid  of  the  coffin  with  sides  or  edges,  when  arranged  with 
the  pipes  at  each  corner  of  the  lid  and  made  to  extend  down  into  the  pipes  in  each  cor- 
ner of  the  co(Kn,  all  for  the  purpose  of  confining  the  ice  to  the  top  of  the  lid,  and  draw- 
ing the  water  therefrom  collected  b}'  the  melting  of  the  ice." 

144.  For  an   Improvement  in   Calash  Carriage  Tops;   George  and  David  Cook,  New 
Haven,  Connecticut. 

Claim. —  "The  combination  of  the  independent  joints  with  the  method  of  inserting 
the  flat  part  of  the  shank  or  slat  iron  into  the  slot  in  the  bow,  and  securing  it  there,  so 
that  the  leather  may  be  stitched,  and  the  bows  and  shanks  afterwards  inserted  and  se- 
cured." 

145.  For  an  Improvement  in   Rotary  Brick   Machines,-    George  Crangle,  Philadelphia, 
Pennsylvania. 

Claim. — "  The  pressing  roller  or  small  cylinder,  having  the  recesses  fitted  with  the 
coupled  moving  pistons  or  slides,  so  that  as  the  surplus  clay  on  the  face  of  the  partition 
whicii  is  next  above  the  mould  then  forming  a  brick,  is  pressed  into  the  recess  of  the 
roller  by  the  said  partition,  the  opposite  piston  shall  thereby  be  caused  to  discharge  the 
previously  taken  up  clay,  which  is  in  the  recess  at  the  opposite  side  of  the  pressing- 
roller,  the  Slid  pressing-roller  being  constructed  and  operating  in  combination  with  the 
mould  cylinder." 

146.  For  an    Improvement  in    Machines  for  Hulling   Rice,-    Lewis  F.  Currier.  Port- 
land, .Maine. 

Claim. — "The  improvement  in  the  construction  and  a[)p1ication  of  the  wheel  or 
wheels,  to  the  endless  trough,  whereby  advantages  in  skinning  rice  are  gained,  as  speci- 
fied, such  improvement  consisting  in  the  dished  wheel." 

147.  For  an   Improved  Clamp  for  Soldering  Spectacles,-  George  N.  Cummings,  Hart- 
ford, Connecticut. 

Claim. — "The  use  of  the  supjjorting  strips,  springs,  and  brick." 

148.  For  an   Improvement   in    (Jrain   Separators,-    Michael  Dc  Camp,  South  Bend, 
Indiana. 

Claim. — "  1st,  The  combination  of  the  flue  with  the  flues  and  chamber,  constructed 
and  arranged  for  the  purpose  of  separating  light  grain,  cheat,  &c.,  from  still  lighter 
substances  by  dividing  the  current  of  air.  2d,  The  construction  of  the  fan,  by  com- 
bining with  a  disk  attached  to  a  rotating  shaft,  leaves  fixed  upon  each  side  of  the  disk." 

149.  For  an  Improvement  in    Tailors'  Measures,-   Lyman  Derby,  City  of  N.  York. 
Claim. — "  The  arrangement  of  the  graduated  rules  for  giving  the  outlines  of  the  back 

and  front  of  a  coat,  when  said    back   and  front    rules  are  suspended   upon    the  jointed 
rule." 

150.  For  an  Improved  Apparatus  for  Blasting  Rucks  under  Water;  James  B.  Eads, 
!St.  Louis,  .Vlissouri. 

Claim. — "  In  combination  with  the  column  of  water  over  the  rock,  or  other  material 
to  be  blasted,  a  mortar  or  weight  of  greater  specific  gravity  than  the  water,  to  act  as  an 
auxiliary  in  holding  the  blast  to  the  rock." 

151.  For  an   Improvement  in   Feed  Boxes  of  Bee  Ilives;    Jeresiah  D.  Eglcston,  Ca- 
naan, Connecticut. 

Claim. — "The  platter  and  wire  springs,  in  combination  with  the  feed  box." 
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152.  For  an  Im prove nieiit  in  Fastenings  fur  Barnes,-   Henry  A.  Fowler,  East  Guilford, 
New  York. 
Claim. — "The  cam,  so  arranged  and  operated  with   the  shaft  and  cap  ("by  means  of 
a  coil  spring),  that  the  cap  will  always  adjust  itself." 

15-3.  For  an  Improvement  in  Machines  for  Fallowijig  Land;   Richard  J.  Catling,  In- 
dianapolis, Indiana. 
Claim. — "  A  series  of  spades,  having  a  combined    vertical,  reciprocation,  and   spiral 
twist,  through  the  agency  of  a  system  of  cams  and  levers." 

154.  For  an   Improvement  in  Repeating   Fire  Arms,-   Heinrich   Genhart,  Liege,  Bel- 
gium. 

Claim. — "  The  combination  of  the  rotating  breech,  with  radial  chambers  for  con- 
taining a  series  of  charges,  in  combination  with  the  sliding  barrel,  the  rear  end  of  which 
is  fitted  to  enter  the  forward  end  of  each  chamber,  when  brought  in  line." 

155.  For  an  Improved    Vaccinating   Instrument;  James  W.  W.  Gordon,  Catonsville, 
Maryland. 

Claim. —  "The  application  of  the  cup-shaped  perforated  rod,  to  the  ordinary  spring 
lancet." 

156.  For  an  Improved  Spring  Lancet;   James  W.  W.  Gordon,  Catonsville,  Md. 
Claim.—"  The   providing  the  ordinary  spring  lancet  with  a  sliding   shield,  having  a 

movement  from  side  to  side." 

157.  For  a  Process  for  making  Illuminating  Gas;  Robert  Grant,  Brooklyn,  N.  Y. 
Claim. — "  Passing  the  products  of  the  destructive  distillation  of  coal,  and  other  sub- 
stances, yielding  carburelted  hydrogen  CgasJ  through  fused  metals,  fusible  at  a  low  tem- 
perature." 

158.  For  an  Improvement  in  Cutting  Sheet  Metal;  Samuel  Hall,  City  of  New  York. 
Claim. — "  Making  the   scores  in  the   stock  of  the  shears,  for  the  edge  of  the   sheet 

metal  cut  to  pass  into,  within  or  below  the  line  or  plane  of  the  face  of  each  shear  blade, 
or  cutter,  and  incressing  them  (the  scores,)  in  depth  as  they  extend  from  the  cutters." 

159.  For  Mounting  of  Artificial  Teeth;    George  E.  Hayes,  Bullalo,  New  York. 

"  My  invention  consists  in  a  certain  mode  of  applying  the  platina  connexions  by  which 
the  teeth  are  attached  to  the  plate  and  retained  in  place,  whereby  I  am  enabled  to  rep- 
resent all  parts  of  the  teeth  and  gums  of  the  natural  shape  and  proportion  ;  and  also, 
to  aflbrd  to  the  work  when  finished,  greater  power  of  resisting  any  strain  in  the  masti- 
cation of  food,  or  other  ordinary  uses  of  the  teeth,  than  is  afforded  by  any  of  the  modes 
of  applying  the  connexions  generally  used." 

Claim. — "  Providing  the  teeth  severally  with  a  groove  in  the  base,  for  the  purpose  ot 
receiving  a  v^ire  frame,  or  its  equivalent,  with  a  wire  or  wires  projecting  from  the  base 
on  each  side  of  the  said  groove,  for  the  purpose  of  serving  as  connexions  with  the  plate 
and  with  the  wire  frame,  thereby  enabling  the  natural  crown  to  be  represented  on  both 
sides  of  the  tooth,  and  dispensing  with  the  ordinary  backing.  Also,  the  attachment  of 
the  teeth  to  a  wire  frame,  when  the  said  frame  is  employed  in  addition  to  a  direct  con- 
nexion with  the  plate  and  stayed  to  the  plate  by  stays,  to  give  additional  stability  and 
security  to  the  teeth." 

160.  For  an  Improved  Machine  for  makii^g  Coiled  Springs;  James  Harrison,  Jr.,  City 
of  New  York. 

Claim. — "  1st,  The  combination  of  a  revolving  mandrel,  and  two  or  more  grooved 
rollers,  arranged  and  operating  together.  2d,  The  employment  of  an  adjustable  spring- 
ing bed,  or  otherwise,  in  an  equivalent  manner,  applying  springs  under,  or  at  the  back, 
of  the  roller  carriage,  for  the  purpose  of  enabling  the  rollers  to  accommodate  their  move- 
ments exactly  to  the  longitudinal  profile  and  varying  diameter  of  the  mandrel,  and  thus 
ensuring  their  proper  operation." 

161.  For  an  Improvement  in  Harvesters;  Moses  G.  Hubbard,  Penn  Yan,  New  York. 

Claim. — "  The  mode  of  attaching  the  finger  bar  to  the  frame,  by  means  of  two  flat 
springs,  when  the  same  are  so  constructed  and  arranged  as  to  operate  in  relation  to  each 
other." 
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162.  For  an  Acoustic  Article;  Edward  G.  Hyde,  Irvington,  New  Jersey. 

Claim. — "  The  vibrating  diaphragm  or  artificial  ear,  applied  to  an  acoustic  instra- 
ment  or  ear  trumpet." 

163.  For  an   Improved  Method  of  Constructing    Fence   Posts,-    Frank  G.  Johnson, 
Brooklyn,  New  York. 

Claim. — "  The  post,  formed  and  constructed  in  combination  with  the  keys  and  rails." 

164.  For  an  Improvement  in  liaising  Sunlcen  Vessels,-  John  P.  Jourda,  City  of  New 
York. 

Claim. — "  The  arrangement  and   combination  of  the  floats,  chains,  and  chair  bill  or 
stopper,  and  chain  dividers." 

165.  For  an  Improvement  in  Cotton  Gins,-  Edwin  Keith,  Bridgewater,  Mass. 
Claim. — "  1st,  Inclining   the  upper  part  of  the  grates,  for  the  purpose  of  giving  an 

endwise  motion  to  the  roll  of  uiiginnrd  cotton  in  the  hopper.  2d,  The  construction  of 
a  brush  cylinder,  with  a  chamber  or  aperture  in  tlic  end  or  head  of  the  same,  into  which 
a  current  of  air  is  drawn  through  an  opening  in  the  side  of  the  gin,  at  a  little  distance 
from  the  axis,  and  being  deflected  by  the  form  and  direction  of  the  aperture  or  chamber, 
is  finally  discharged  at  the  periphery  of  the  brush,  near  the  sides  of  the  gin,  thereby 
preventing  any  accumulation  of  cotton  at  the  ends  of  the  brush.  Also,  the  peculiar 
construction  of  the  brush  cylinder  head,  whereby  two  separate  currents  of  external  air 
are  received  at  the  end  of  the  open  brush,  one  of  which  currents  being  received  near 
the  centre  in  a  direction  parallel  with  the  axis,  is  allowed  to  diffuse  itself  throughout 
the  interior  of  the  brush,  and  thus  augment  its  general  centrifugal  action  ;  while  the 
other  current  being  diverted  and  finally  discharged  through  openings  more  or  less  con- 
tracted near  the  ends  of  the  brush,  and  at  right  angles  with  the  axis,  tends  to  prevent 
all  accumulation  of  cotton  at  the  ends  of  the  brush.  3d,  The  setting  the  rows  of  bris- 
tles in  the  l)rush  alternately  at  different  angles  with  the  radii  of  the  brush.  4th,  The 
improved  metUod  of  confining  the  lags  or  wings  into  the  heads  of  the  cotton  gin  brush, 
by  means  of  lips  or  flanches  projecting  from  the  brush  head.  5th,  The  introduction  of 
a  slight  current  of  air  into  the  flue  of  the  gin,  through  one  or  more  openings  in  the 
mote  board  or  bottom  of  the  flue,  for  the  purpose  of  facilitating  the  dropping  of  the 
motes  or  dirt  in  front  of  or  through  the  mote  board.  6ih,  The  adjustable  screw-rods, 
in  combination  with  the  sliding  mote  board,  and  extending  outward  to  the  front  of  the 
gin,  near  the  ginner." 

166.  For  an  Improvement  in  Keyed  Harps,-   Anthony  Kuhn,  Baltimore,  Maryland. 
Claim. — "  1st,  A  sounding  board  and  suspended  bridge,  in  combination   with  a  solid 

bridge  arranged  at  a  distance  from,  or  beyond  the  sounding  board,  so  that  the  strings, 
extend  across  an  open  space  between  the  sounding  board  and  solid  bridge.  2d,  Ex- 
tending the  strings  one-half  their  length,  or  injre,  through  an  open  space  beyond  the 
sounding  board,  so  as  to  make  the  instrument  produce  sounds  like  a  harp,  instead  of 
sounds  similar  to  those  of  a  piano.  3tl,  Arranging  the  hammers  above  the  key-board, 
and  making  them  strike  the  strings  towards  and  opposite  to  the  sounding  board,  near 
the  suspended  bridge,  instead  of  near  the  solid  bridge.  4th,  Increasing  the  number  of 
strings  in  an  instrument  having  the  properties  of  a  harp,  so  as  to  make  the  flats  and 
sharps,  without  the  pedals  used  in  the  old  harps,  so  as  to  dispense  with  the  pedals  for 
that  purpose." 

107.  For  an  Improvement  in  Compound  Rail  for  Railroads;  Charles  T.  Liernur,  Mo- 
bile, Alabama. 
Claim. — "  The  combination  of  a  two  part  comi)Ound  rail  for  railroads,  in  which  the 
head  of  the  top  rail  and  the  lower  flanch  of  the  bottom  rail  are  each  left  undivided  ;  the 
head  of  the  top  rail  not  resting  on  the  upper  part  of  the  vertical  rib  of  the  bottom  rail, 
but  supi)orted  alone  by  its  own  vertical  rib,  in  such  a  manner  that  the  upjjcr  part  of  the 
vertical  of  the  bottom  rail,  can  be  used  as  a  temporary  rail  during  track  laving,  so  that 
no  deterioration  resulting  therefrom  shall  prevent  the  well  fitting  of  both  rails  ;  and 
thus,  also,  giving  to  the  top  rail  a  support  unalfcctcd  by  the  variations  of  dimensions 
occurring  in  the  process  of  maiuifacture  through  the  rapid  wearing  of  the  rollers,  and 
the  unequal  heating  of  the  iron." 

168.  P^or  an  Improved  Life-Boat;   Matthias  Ludlum,  Essex,  New  York. 
Claim, — "  I  claim  as  a  new  article  of  manufacture,  the  life-boat." 
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1S9.  For  an  Improved  Self-Regulating  Wind-Mill;  John  M.  May,  Janesville,  Wis. 

Claim. — "The  arrangement  of  the  devices  which  are  connected  with  each  other,  for 
the  purpose  of  regulating  the  velocity  of  the  wind-wheel,  and  also  for  the  purpose  of 
controlling  the  wind-wheel,  independently  of  its  self-regulating  properties." 

170.  For  an  Improved  Lathe  Machine,-  Joseph  B.  O'Key,  Indianapolis,  Indiana. 
Claim. — "  The   arrangement  of  one  or  more  series  of  cells,  and  their  gauge  stop,  in 

the  arcs  of  concentric  circles,  for  the   reception  of  the  blanks,  in  combination   with  an 
•scillating  knife  or  knives." 

171.  For  an  Improvement  in  Cotton  Presses,-  M.  L.  Parry,  Galveston,  Texas. 
Claim. — "  The  double  geared  nut,  working  in  combination  with  a  screw,  and  operated 

\j  one  or  more  shifting  pinions." 

172.  For  an  Improved  Ore  Cleaner,-  David  Pollock,  Lancaster,  Pennsylvania. 
Claim. — "  The  cylinder  with   adjustable   bars,  the  perforated  guard,  the   hollow  per- 
forated shaft,  the  perforated  ledges,  the  arms  and  lifters,  the  adjustable  traveling  roller, 
for  the  purpose  of  crushing,  washing,  screening   and   cleaning   ores,  or  other  material, 
either  wet  or  dry." 

173.  For  an  Improved    Writing  Pen,-  John  F.  Reeve,  Richmond,  Virginia. 

Claim. — "  1st,  The  so  jointing  together  of  the  two  pieces  of  rigid  or  non-elastic 
metal, or  other  material,  that  the  same  may  form  a  pen,  the  required  opening  and  closing 
of  the  point  of  which  may  be  effected  by  the  greater  or  less  pressure  of  the  said  point 
•n  the  paper,  assisted  by  the  springs  and  wedge,  or  equivalent  device.  2d,  The  regu- 
lating spring,  as  applied  to  the  cams." 

174.  For  an  Improvement  in  Hernial  Trusses,-   Samuel  S.  Ritter,  Philadelphia,  Pa. 
Claim. — "  The  combination  of  the  springs,  and,  with  the  pad  attachment." 

175.  For  an  Improvement  in  Harrows,-  Daniel  W.  Shares,  Hamden,  Connecticut. 
Claim. "  The  construction  and  arrangement  of  the  series  of  teeth  on  the  side  bars, 

in  relation  to  the  said  bars  and  to  each  other." 

176.  For  an  Improvement  in  Axle  Boxes,-  Alfred  E.  Smith,  Bronxville,  New  York. 

Claim. — "  Making  metallic  pipe  boxes  for  carriage  wheel  hubs,  with  the  two  ends 
evlindrical  or  conical  to  fit  the  arm  of  the  axle,  when  these  two  sections  are  connected 
and  combined  with  the  intermediate  part,  corrugated  or  fluted  inside  and  outside,  for 
the  three-fold  purpose  of  giving  greater  strength  with  a  given  weight  of  metal,  to  form 
a  series  of  longitudinal  oil  cells  all  round  the  arm  of  the  arch,  and  to  form  longitudinal 
»ib8  all  around  on  the  outside,  to  enter  the  wood  when  driven  in,  that  it  may  be  effect- 
ually held  and  bound  in  the  hub." 

177.  For    an  Improved  Composing  Stick  fur  Printers,-  Wra.  T.  Tillinghast,  Dayton, 
Ohio. 

Claim. •'  The  combination  of  the  several  devices,  and  their  application  in  forming 

the  composing  stick." 

178.  For  an  Improvement  in  Oil  Cases,-   Isaac  Van  Hagen,  City  of  New  York. 
Claim. — "  The  double  tube,  the  loose  valve,  and  ventilator  thumb-piece." 

179.  For  an  Improvement  in  Core  Boxes;  Abner  Van  Horn,  City  of  New  York. 
Claim. — "  The  use  of  the  compartments,  when  arranged  in  connexion  with  the  lifts 

and  flask." 

180.  For  an  Improved  Mode  of  Altering  Flint  Lock  Fire  Arms  to  Percussion;  James 
Noble  Ward,  U.  S.  Army. 

Claim. — "  Securing  the  cone  seat  upon  the  lock  plate,  and  making  the  contact  of  said 
seat  and  the  barrel." 

181.  For  an  Improvement  in  Machinery  for  Stripping  the  Top  Flats  of  Carding  En* 
gines;  George  Welhnan,  Lowell,  Massachusetts. 

Claim. — "  ist.  The  arrangement  of  the  segmental  gear  with  its  rim,  and  the  pinion 
with  its  notched  plate,  upon  the  vibrating  arm  or  rocker  frame.  2d,  Constructing  tha 
■estmental  gear  with  its  set  rim,  and  the  lifting  and  stripping  cams,  in  one  piece  or  cast- 
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ing.  3d,  Tlie  double  mangle  pin,  segment,  or  rim.  4th,  The  combination  of  the  piaion 
and  its  notched  plate,  with  the  double  mangle  pin  segment." 

182.  For  an  Improvement  in  Machines  for  Forging  Metal,-  Elbridge  Wheeler,  Fetton- 
ville,  Massachusetts. 

alaim. — ''  Ist,  The  combination  and  arrangement  of  the  rolls,  one  of  them  being 
capable  of  motion  to  and  from  the  other,  and  entirely  within  the  control  of  the  operator. 
2d,  The  stationary  guard,  adapted  to  grooves  in  both  the  upper  and  under  rolls.  3d, 
Prolonging  the  boxes  in  which  the  rolls  run,  for  the  purpose  of  straightening  the  work," 

183.  For  an  Improved  Clamping  Machine;   Elbridge  Wheeler,  Marlboro',  Mass. 
Claim. — "  Constructing  the  movable  jaw  in  two   pieces,  and   hinging  them  in  th« 

centre." 

184.  For  an  Improvement  in  ISut  Machines.-  S.  H.  Whitaker,  Cincinnati,  Ohio. 
Claim. — "  The  circular  shears   and   rollers  or  dies,  for   cutting  off  the  blanks,  and 

smoothing  their  edges,  the  bar  being  grasped  or  held  by  the  mandrel  and  bar,  or  any 
proper  device.  Also,  the  circular  shears  and  rollers  or  dies,  in  combination  with  the 
fixed  mandrel,  punch,  or  rod,  and  reciprocating  bar." 

185.  For  an  Improvement  in  Mills  for   Tempering  Oleaginous  Seeds,-   Wm.  Wilber, 
New  Orleans,  Louisiana. 

Claim. — "The  arrangement  of  machinery  by  which  oleaginous  seeds,  as  they  are 
being  tempered,  shall  be  subjected  to  the  direct  and  indirect  action  of  steam  in  their 
transmission  through  the  machine,  from  the  grinding  to  where  it  is  taken,  preparatory 
to  its  being  pressed." 

186.  For  an  Improvement  in  Machines  for  Hulling  and  Separating  Cotton   Seeds; 
Wm.  Wilber,  City  of  New  York. 

Claim. —  "  1st,  In  combination  with  the  runner  and  concave,  a  blast  across  the  top 
of  said  runner,  to  carry  the  material  to  the  spout  or  trunk,  as  soon  as  it  rises  to  the  top 
of  the  runner.  2d,  In  combination  with  the  runner  and  concave,  the  trunk  with  its 
teeth  or  grooves,  for  facilitating  the  separation  of  the  hulls  and  kernels.  3d,  Hanging 
the  sieve  box  by  an  eccentric  to  the  end  of  the  shaft  of  the  runner,  and  by  the  plate  to 
the  frame,  to  give  said  sieve  box  its  compound,  vertical,  horizontal,  and  end  movement. 
4th,  The  plate,  with  their  dress  arranged  at  the  fecding-in  point  of  the  machine,  and 
forming  a  portion  of  the  breast  of  the  machine." 

187.  For  an  Improvement  in  Supporting  Masts  in  the  Decks  of  Vessels,-    Thomas  J. 
Woodworth,  Salem,  New  Jersey. 

Claim. — "  Constructing  the  partner  for  the  masts  of  vessels." 

188.  For  an  Improvement  in  Seeding  Machines,-  Erastus  D.  Wooding,  Dixon,  111. 
Claim. — "  The  spreading  roller." 

189.  For  an  Improved  Door  Spring;  A.  F.  Chatman,  Assignor  to  self,  and  Jacob  Pearce, 
City  of  New  York. 

Claim. — "  A  wire,  doubled  lengthwise  on  itself  two  or  more  times,  so  that  it  will  form 
■  spring  by  opposite  forces,  when  enclosed  in  a  cylinder  or  tube,  and  not  otherwise,  to 
be  used  as  a  hinge,  in  combination  with  the  spring,  or  without  the  hinge." 

190.  For  an  Improved  Machine  for  Planing  Htiops;  Sylvester  Sawyer,  Assignor  to  th« 
American  Hoop  Machine  Co.,  Fitchburg,  Massachusetts. 

"  My  present  invention  consists  in  certain  improvements  upon  a  machine  for  which 
Letters  Patent  were  granted  to  myself,  in  connexion  with  Joseph  Sawyer,  for  an  improved 
Loop  machine,  on  the  6th  day  of  May,  1856." 

Claim. — "  1st,  CJiving  the  frame  which  carries  the  roil  a  play  between  the  adjusting 
screws,  and  bringing  the  roll  up  to  its  work  by  the  spring.  2d,  The  eccentric  lever, 
graduated  arc  and  spring,  for  the  purpose  of  regulating  the  thickness  of  the  hoop,  and 
of  forming  ihe  lap.  3d,  The  combination  of  the  cutters,  as  arranged  upon  the  recipro- 
cating gate,  in  combination  with  the  rest." 

191.  For  an  Improvement  in  Fountain  Pens;  Joseph  C.  Silvy,  Assignor  te  Thomas  J. 
Dobyns,  New  Orleans,  Louisiana. 

Claim. — "  The  employment  of  a  separate  or  independent  spring  to  the  guide  or  stop- 
per rod,  for  operation  with  it  and  the  pointed  fountain  case  or  handle." 
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192.  For  an  Improvement  in  Operating  the  Valve  of  Steam  Hammers;  P.  L.  Wei- 
mer,  Lebanon,  and  Samuel  P.  Francisco,  Assignors  to  Samuel  P.  Francisco,  Read- 
ing, Pennsylvania. 

Claim. — "  The  so  arranging  of  the  crank  and  the  expanding  levers,  or  the  axes  or 
trunnions  of  the  hammer  stock,  as  that  they  can  be  separately  adjusted  thereon,  but  at 
the  same  tiiie  worked  with  the  rocking  or  rolling  of  the  hammer  shaft,  for  the  purpose 
of  reguU  ting  at  any  time  the  power  and  motion  of  the  hammer,  by  or  through  the 
movement  of  the  ^lide  valve." 

193.  For  a  Vermin  Destroyer,-  Welcome  Whitaker,  Assignor  to  Henry  L,  Palmer  and 
Julius  A.  S.  Kilton,  Troy,  New  York. 

Claim. — "The   use  of  bellows  and  flexible  pipe." 

194.  Tor  diTi  Improvement  iii  Machines  for  Paring  and  Slicing  Apples;  Clarissa  A. 
Hubbard,  Executrix  of  Guy  H.  Hubbard,  dec'd.,  late  of  Shelburne  Falls,  Mass. 

Claim. — "  The  arrangement  of  the  machine  with  its  paring  and  slicing  knives,  in 
such  a  manner  as  to  careen  upon  the  joint." 

Additional  Improvement. 

1.  For  an  Improvement  in  Harvesting   Machines;   Robert  J.  Morrison,   Richmond, 
Indiana;  patented  December  16,  1856,  additional,  dated  January  20,  1857. 
Claim. — "  Allowing  the  roller  to  come  against  an  elastic  or  yielding  stop,  when  the 
machine  returns  to  its  position,  after  passing  any  irregularity  in  the  ground,  for  the  pur- 
pose of  saving  the  machine  from  sudden  jars." 

Re-Issue3  for  January,  1857. 

1.  For  an  Improvement  in   Axle  Box  Rollers;   George  W.  Geiscndorff,  Indianapolis, 

Indiana,  and  Jacob   C.  Geisendorflf,   Cincinnati,  Ohio;  patented  Feb.  6,  1855;  re- 
issued January  13,  1857. 

Claim. — "  Giving  a  position,  motion,  or  rotation  to  the  lubricating  roller,  by  the  axle 
of  the  car  wheel." 

2.  For  an  Improvement  in  Moulds  for  Pressing  Bonnet  Fronts;  Whitten  E.  Kidd,  City 

of  New  York;  patented  Nov.  28,  1854;  re-issued  Jan.  13,  1857. 

Claim- — "  The  hollow  metallic  mould  of  the  form  required  to  give  the  complete  form 
required  for  bonnet  fronts,  and  provided  with  a  mode  of  imparting  to  it  the  required  tem- 
perature, and  the  nature  of  corresponding  form,  to  make  pressure  by  a, motion  in  or 
nearly  in  the  line  of  the  axis,  when  the  said  mould  and  matrix  are  used  for  controlling 
the  position  of  the  strip." 

3.  For  an  Improvement  in  Cleaning  the  Top  Flats  of  Carding  Engines;  William  H. 

Walton,  City  of  New  York;  patented  December  9,  1856;  re-issued  Jan.  13,  1857. 

Claim. — "Suspending  the  top  flats  or  lays  upon  pivots  in  the  centre  of  the  ends,  by 
which  they  can  be  raised  out  of  the  way  of  the  adjoining  flats  or  lays,  to  be  turned  by 
means  of  a  rack  working  on  pinion  upon  their  pivots.  Also,  stripping  the  flats  or  work- 
ers by  a  rotating  brush,  so  arranged  that  a  card  may  in  turn,  strip  the  brush  and  return 
the  stripping  to  the  main  cylinder.  Also,  the  combination  and  employment  of  the  'lickers 
in'  c  c'  d  d'  and  worker  e,  and  acting  as  worker  and  strippers." 

4.  For  an  Improvement  in  Machinery  for  making  Cord;   William  E.  Nichols,  East 

Haddam,  Conn.;  patented  Dec.  11,  1849  ;  re-issued  Jan.  20,  1857. 

Claim. — "  1st,  Twisting  or  controlling  the  twist  of  the  strands,  while  the  main  frame 
is  revolving  to  lay  them  into  cord,  by  causing  an  even  faced  wheel  attached  concentri- 
cally to,  and  revolving  with  the  bobbin  frame  to  travel  over  a  fixed  and  smooth 
surface-friction,  causing  the  frame  to  revolve.  2d,  Revolving  the  bobbin  frames  on 
their  own  axes,  to  twist  the  strands  at  the  same  time  that  they  are  carried  round  a 
common  centre,  to  twist  the  cord  by  rolling  them  on  the  surface  of  a  stationary  annular 
inclined  track,  towards  the  inner  or  outer  periphery  of  which  they  can  be  adjusted  to  run, 
so  as  to  vary  the  relative  twist  of  the  strands  and  cord.  But  I  make  no  claim  to  the 
mere  turning  of  the  bobbin  frames  by  friction,  by  any  of  the  devices  usually  employed 
for  similar  purposes.     3d,  The  construction  and  arrangement  of  the  centre  stem  or  spin- 
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die  of  the  bobbin  frame,  whereby  the  yarns  are  collectively  subjected  to  progressively 
increasing  tension  and  twist  from  the  commencement  to  the  end  of  the  process  of  laying 
them  into  the  strand,  whereby  the  latter  is  rendered  smooth  and  regular  in  its  figure  and 
of  uniform  density  and  strength,  and  subjected  to  uniform  tension  while  being  laid 
into  the  cord." 

5.  For  an  Improved  Portable  Steam  Sawing  Machine,-  Samuel  R.  Wilmot,  City  of 
New  York;  patented  Aug.  14,  18.55;  re-issucd  Jan.  27,  1857. 
Claim. — "  An  independent  portable  steam  sawing  apparatus,  and  connected  in  such 
manner  with  the  boiler  for  generating  steam,  that  the  steam  sawing  apparatus  can  be 
moved  from  tree  to  tree,  or  applied  in  different  positions  at  dill'crent  parts  of  the  same 
tree,  without  moving  the  steam  boiler,  or  breaking  the  steam  connexion  therewith." 

Designs  for  JiXfARY,  1857. 

1.  For  Upright  Stoves,-   Abner  J.  Blanchard,  South  Reading,  Mass.;  dated  January  6, 

1857. 

Claini. — "  The  design  of  the  base  or  pedestal,  the  rings,  door,  and  cap  plate  connected." 

2.  For  Ever-I'uinttd  Pencil  Cases,-  John  A.  Knapp,  Cilv  of  New  York;  dated  January 

6,  1857. 

Claim. — "  Making  the  case  in  the  form  of  a  cannon  provided  with  the  beads." 

3.  For  Clock  Case  Board.',,-   Charles  Chinnock,  City  of  New  York  ;  dated  January  6, 

1857. 
Claim. — "  The  configuration  of  the  wreath  and  projecting  scrolls." 

4.  For  Printing  Types;   George  Bruce,  City  of  New  York;  dated  January  6,  1857. 
Claim. — "  I  call  this  new  type  double  great  primer  copper-plate  script." 

5.  For  Parlor  Stove,-   Samuel  F.  Pratt,  Boston,  Mass.;  dated  January  13,  1857. 
Claim. — "The  combination  and  arrangement  of  ornamental  figures  and  forms." 

6.  For  a  Cooking  Stove,-  N.  S.  Vedder,  Assignor  to  Newberry,  Fillcy  &  Co.,  Troj-,  N. 

York  ;  dated  January  13,  1857. 

7.  For  Conk   Stoves;    N.  S.  Vedder,  Assignor  to   Wolfe  i  Warren,  Troy,  New  York  ! 

dated  January  27,  1857. 

8.  For  Parlor  Cook  Stoves;   N.  S.  Vedder,  Assignor  to  Wolfe  &  Warren,  Troy,  N,  Y.; 

dated  January  27,  1S57. 
Claim. — "The  ornamental  designs  and  configurations." 

9.  For  Railroad   Cur   Stovea;  James  L.  lluward,  llartford.  Connecticut ;  dated   Janu- 

ary 27,  1857. 
Claim. — "The  ornamental  design  and  confi;;uration  of  the  top  plate,  of  the  bottom  plate, 
and  of  the  door." 

FEBRUARY  3. 

1.  For  an  Improved  Altuchment  to  Sewing  Machinis;    Eli.>-ha  Alexander,  City  of  New 

York. 

Claim. — "  Combining  the  mechanism  of  the  guiding  and  conveying  rollers  with  the 
mechanisnt  operating  a  sewing  machine,  having  an  independent  feed,  in  such  a  manner 
that  tlie  said  rollers  shall  cuidc  automatically  the  finished  work  away  from  the  machiiie 
in  a  straight  line,  by  revolving  in  opposite  directions  with  a  speed  regulated  by  that  of 
the  machine." 

2.  For  an    Improved  Excavating  and  Dred'.^ing  Machine;   Jonathan   R.  Andtrson, 

Chicago,  Illinois. 

Cliiiiit- — •'  The  so  arranging  of  the  dipper  with  a  traveling  carriage,  af  that  they  may 
be  automatically  moved  in  and  out  on  the  aims,  lor  the  purpose  of  ensuring  the  filling 
of  the  bucket  where  the  material  is  to  br  ixcavated.  Al.so,  in  combination  with  thi' 
lever,  the  sliding  piece,  the  clutch  bar,  and  pawl,  with  their  several  appliance*,  so  that 
by  a  single  levur  the  attendant  has  entire  control  of  the  machine." 

15« 
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3.  For  an  Improved  Safely-Coupling  for  Railroud  Cars,-  Edward  H.  Anderson,  Mil- 

ford,  Delaware. 
Claim. — "  The  special  mode  of  cflecling  the  self-coupling  and  self-uncoupling,  by  the 
combined  action  of  the  following  parts,  to  wit:  catches  bolt  with  its  rounded  end  bolt, 
with  its  concave  end,  jointed  arms,  and  spring  catches  or  jaws." 

4.  For  an  Improvement  in  Filing  Saws,-  A.  M.  Beardsley,  Constantine,  Michigan. 

Claim. — "  The  two  piles  arranged  as  shown,  and  attached  to  the  reciprocating  bed 
plate,  which  works  between  guides  on  a  movable  or  adjustable  plate,  the  bed  plate  being 
operated  by  the  lever,  or  its  equivalent,  and  the  plate  by  the  lever." 

6.  For  an  Improvement  in  Seed  Planters,-   Levi  Becmer,  Libcrtyville,  N.  J. 

Claim. — "  A  combination  of  triangular  seed  boxes,  located  upon  the  sides  of  the  drive 
wheel  as  specified,  with  the  measuring  keys  operated  by  the  cams  to  admit  the  seed 
into  the  depositing  cups." 

6.  For  an  Improvement  in  Couplings  for  Wagons,-  Jacob  Boyers,  Grandville,  Yd. 

Claim. — "In  combination  with  the  ordinary  coupling  pole  of  a  wagon,  the  rod,  bar, 
or  pole,  connected  to  the  front  axle,  and  passing  through  the  how  or  hounds  and  through 
the  rear  axle,  for  the  purpose  of  causing  the  rear  wheels  to  track  after  the  front  ones,  and 
so  that  the  two  axles  can  be  coupled  shorter  or  longer,  without  in  any  way  aflccting  the 
proper  tracking  of  the  wheels." 

7.  For  an  Improvement   in   Lard  Lamps,-  J.  S.  Brown,  Washington,  D.  C,  Assignor 

to  Joseph  Kent,  Baltimore,  Maryland. 
Claim. — "  The  bosse  ring,  in   combination  with  the  brush  of  wires." 

8.  For  an   Improvement  in  Anvils,-  Otis  Brigham  and   Seth  Pi.  Brigham,  Fitchburgli, 

Massachusetts. 
Claim. — "  Combining  with  the  anvil  the  secondary  movable  grooved  horn,  and  me- 
chanism for  confining  the  latter  to  the  former." 

9.  For  an  Improvement  in  Machines  for  Cleaning  Cotton;  Francis  A.  Calvert,  Lowell, 

and  Charles  G.  Sargent,  Westl'ord,  Mass. 
Claim. — "  1st,  The  above  described  arrangement  of  the  cylinders,  the  guard,  and  the 
diaphragm,  whereby  the  motes  and  dirt  removed  by  the  guard  are  thrown  back  upon  the 
first  cylinder.  2d,  The  grilling  beneiith  the  brush,  which  takes  the  material  from  off  the 
fine  tooth  cylinder  when  the  brush  is  |)laced  over  the  cylinder,  whereby  the  fly  is  either 
again  carded  on  to  tin;  cylinilcr,  or  is  recovered  upon  the  surface  of  the  perforated 
cylinder,  the  dust  all  pussing  through  this  cylinder." 

10.  For  an  Improvement  in   Window  Blinda,-   Alexander  M.  Cochran,  City  of  N.  Y. 

Claim. — "  1st.  The  fitting  of  the  tenons  in  one  side  of  the  blind  to  oblique  slotted 
mortises,  and  securing  them  all  in  place  by  a  long  rod  or  wire.  '2d,  EUVcting  the  con- 
nexion between  the  slots  and  rods,  by  making  the  rods  of  metal  tubing  with  slits  pro- 
viding ears,  to  enter  the  said  slits  and  passing  a  wire  throuKJi  the  liibuhir  rods  and  the 
ears.  3d,  The  confining  of  the  slats  in  a  closed  or  open  condilioii,  by  means  of  bail 
shaped  bars,  applied  and  operating  as  described,  in  combination  with  the  notches  in  the 
backs  of  the  rods." 

11.  For   Improved   Adjustable    Seats  for    Carriages,-   (ieorge  and  David   Cook,  New 
Haven,  Conneetitui. 

Claim. — "So  constructing,  attaching,  and  locating  the  seats,  as  to  preserve  the  per- 
fect svmnietry  of  the  carriage,  whether  it  be  used  with  one  or  two  seats,  without  any  ne- 
cessity of  securing  the  movable  scat." 

12.  For  an  Improved  Machine  for  Cutting  yenee7-s,-   Peter  Cook,  Tonawanda,  N.  Y. 

Claim. — "The  swinging  box  or  head  formed  of  the  plates,  said  box  or  head  working 
over  concave  beds  and  cutters,  when  the  above  parts  are  arranged  to  allow  the  bolt  to  feed 
itself  to  the  cutlers  by  its  own  gravity." 

13.  For  an  Improvement  in  Puddling  Furnaces,-  Jacob  Green,  Philadelphia,  Penn. 

"  My  invention  relates  to  those  furnaces  used  in  the  manufacture  of  malleable  iron, 
technically  termed  puddling  furnaces,  and  consists  in  constructing  such  furnaces  with 
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any  convenient  number  of  openings  in  each  of  the  side  walls,  and  placing  a  fire  place 
at  each  end  of  the  furnace,  as  fully  described  hereafter,  the  object  of  my  improvement 
being  the  economizing  of  space,  fuel,  labor,  and  the  production  of  a  better  quality  of 
iron." 

Claim. — "The  constructing  of  puddling  furnaces  with  any  convenient  number  of 
openings  or  working  holes  on  each  side,  and  a  fire  place  at  each  end,  the  bed  of  the  fur- 
nace being  common  to  both  fires." 

14.  For    an    Improvemenf   in   Machines  for    Sowing  Seed   Broadcast;  George  Hall, 

Morgantown,  Virginia. 
Claim. — "The  combination  of  the  liinged  and  adjustable  dash  board  with  the  work- 
ing fingers  and   exit  openings,  for  the  purpose  of  taking  the  grain  from  the  hopper   and 
scattering  it  broadcast." 

15.  For  an   Improvement  in   Machines  for  Forming  Felt  Hat  Bats.-   Washington  G. 

Hagaman.  Philadelphia,  Pennsylvania. 
Claim. — "  The  combination  of  the  flat  rotary  sieve  with  the  deflector." 

16.  For  an  Improved  Gas  Generating  Apparatus;  James  Hansor,  Wandsworth  Road, 

England. 
Claim. — "  The  pipes  and  the  dampers  as  combined  with  the  retorts,  operating  for  the 
purpose  of  readily  ascertaining   and   regulating  the   progress   of  the  operation  of  gas 
making." 

17.  For  an   Improvement  in  Machines  for  Dressing  and  Polishing  Stone,-  David  Hin- 

man,  Berea,  Ohio. 

Claim. — "  The  combination  of  the  disks  attached  to  hollow  revolving  shafts  with  the 
supporting  and  vibrating  rods." 

18.  For  an  Improved  Shingle  Machine;   William  ITuey,  Columbia,  Pennsylvania. 

Claim. — "  1st,  The  particular  method  of  adjusting  the  knives  within  a  cylindrical  (or 
other  shaped^  case,  that  they  may  be  made  to  rise  and  fall  according  to  the  thickness  of 
the  shiniile  or  board.  2d,  Attaching  the  sawing  and  planing  machines  in  such  juxta- 
position as  to  operate  automatically." 

19.  For  an  Improved  Fan  Bloiver,-   Chester  P.  Marshall,  Worcester  County,  Mass. 

Claim. — "The  application  of  the  fixed  partitions  in  the  conducting  air  tubes  of  fan 
blowers." 

20.  For  an   Improvement  in   Boxes  for  Pise-work    Walls;   Otis  Nccdhnm  and  Wales 

Ncedham,  New  Haven,  Connecticut. 
Claim. — "  1st,  The  construction  of  the  box  with  the  movable  end  plates  fitting  to 
grooves  in  the  side  plates,  and  with  a  roller  at  one  end  near  the  top,  and  another  at  the 
other  end  near  the  bottom,  the  one  to  run  on  the  finished  part  of  a  course  of  work  which 
is  in  progress,  and  the  other  on  a  finishe(l  course  or  on  the  foundation  of  the  wall,  to 
guide  the  box  in  a  horizontal  line,  while  the  plates  keep  it  from  deviating  laterally  from 
a  straight  line.  2d,  The  plate  apjilied  and  operating  in  combination  with  the  other  parts 
of  the  box,  to  produce  window  caps,  mouldings,  or  projections." 

21.  For  an  Improved  Apparatus  fir  Containing  and   Dispensing   Si/rup  for   Soda 

Fountains;  James  R.  Nichols,  Haverhill,  Mass. 

C/«('w.— "The  arrangement  of  a  series  of  cans  with  their  pi()es  and  corks,  wlicrebT 
they  may  be  simultaneously  charged  with  compressed  air  by  a  single  pum[),  and  any 
one  of  them  may  be  isolated  irom  the  others." 

22.  For  an  Improved  Cotton  Seed  Planter;  James  F.  Orr,  Orrville,  Alabama. 
Claim. — "  Combining  an  adjustable  plate  with  the  seed  cylinder." 

23.  For  an  Improvement  in  Corn  Planters;   Samuel  M.  Perkins,  Fort  Hill,  Illitioi-;. 

Claim. — "  The  seed  chambers  upon  the  shaft  with  radial  depositing  afjparatus,  in 
combination  with  the  wheels  and  mechanism  liy  which  said  wheels  are  adjusted  rclati»9 
to  the  shaft. 
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24.  For  an  Improved  Machine  for   Grinding   File  Blanks;  Robert  G.  Fine,  Newark, 

New  Jersey. 
Claim. —  "1st,  The  reciprocating  frame  attached  to  tlie  frame  as  shown,  and   having 
springs   connected  with  it.  when   said  frame   is  used   in  connexion    with  the  grindstone 
and  patterns.     2d,  Attaching  the  frame  to  the  levers,  bars,  and  shafts  having  the  roller 
upon  it." 

25.  For  Improved  Ciillivntors;   Norman  \V.  Pomeroy,  Meriden,  Connecticut. 
Claim. — "  The  method  of  working  the  valves  by  means  of  the  spiral  spring  and  clastic 

disk  or  bottom." 

26.  For  an  Improvement  in  Sewing  Machines,-   Samuel  F.  Pratt,  Roxbury,  Mass. 

Claim. — "  The  combination  with  the  arm  of  the  spring,  the  projections,  the  bent  lever 
and  its  projection,  or  their  equivalents,  the  same  being  to  produce  the  motions  of  the 
feed  bar.  Also,  moving  the  loop  hook  or  loopcr  diagonally  up  to  and  away  from  the 
needle.  Also,  effecting  the  movements  of  the  hook  at  the  proper  times,  that  is  to  say, 
by  means  of  the  plate  attached  to  the  arm  operating  upon  the  arm  of  the  looper." 

27.  For  an  Improvement  in  Life  Preservers,-   Warran  A.  Simonds,  Boston,  Mass. 

Claim. — "  A  life  preserving  float  composed  of  separate  and  independent  sectional 
cliambers  or  air  vessels,  covered  and  surrounded  upon  all  sides  by  exterior  sectional 
floats  filled  with  cork  or  solid  buoyant  material." 

28.  For  an    Improvement   in    Ladies'  Riding   Saddles,-   Robert  Spencer,  City  of  New^ 
York. 

Claim. — "  Placing  the  pommel  or  head  back  of  the  front  edge  of  the  bars  and  in  a 
diagonal  position,  whereby  I  am  enabled  to  depress  it  to  give  ease  of  position  to  the 
rider,  without  interfering  with  the  horse's  withers.  Also,  connecting  the  near  or  short 
horns  with  the  tree,  by  a  screw  on  the  end  fitted  to  a  series  of  holes,  so  that  its  position 
relatively  to  the  seat  and  pommel  may  !>€  shifted  at  pleasure  to  suit  the  rider.  Also, 
the  arrangement  of  the  stirrup  leather,  in  combination  with  what  is  known  as  the  Mex- 
ican bars,  whereby  1  am  enabled  to  make  a  secure  ladies'  saddle  without  the  use  of  the 
points  heretofore  employed  for  embracing  the  sides  of  the  horse." 

29.  For  an  Improved  Method  for  Joining  Boxes,  4c.;  James  Stimpson,  Baldwinsville, 
Massachusetts. 

Claim. — "  The  joining  of  boxes,  drawers,  furniture,  &c.,  by  means  of  round  tenons 
and  mortises,  and  a  half  lap  or  secret  joint." 

30.  For  an  Improved  Pump;  Ambrose  Tower,  City  of  New  York. 

Claim. — "  The  raised  or  projective  seat,  and  ebb  water  way,  when  the  water,  &c.,  is 
discharged  from  the  ebb  water  way  below  the  surface  of  the  top  of  the  raised  or  projec- 
tive seat  ;  thereby  allowing  all  foreign  or  heavy  substances  that  flow  over  the  seat  to  be 
instantly  forced  out;  consequently,  the  valve  at  all  times  has  free  play,  and  cannot  become 
choked." 

31.  For  an  Improved  Mode  of  Hanging  Window  Sushes;   William  Webster,  Morrisa- 
nia,  New  V'ork. 

C/am.—"  The  con.-itructing  of  window  sash  with  holes  on  their  inner  face,  in  con- 
nexion with  the  holes  and  grooves." 

32.  For  an  hnprorement  in  Blast  Furnace;   Henry  Weisscnbom,  City  of  New  York. 

Claim. — "The  mechanical  arrangement  of  feeder.in  combination  with  a  surrounding 
gas  chamber,  with  an  0[)eii  bottom  placed  above  the  furnace  throat,  whereby  the  gas  i:- 
prcvented  from  escaping  from  the  throat  of  the  feeder  without  being  covered,  and  then 
forced  into  the  gas  chamber  by  the  dense  body  of  coal  and  ore  always  contained  in  the 
feeder,  and  therefore  delivers  a  regular  sup|)ly  of  gas  which  can  be  carried,  descending 
to  any  heating  furnaces  placed  on  the  bottom  ground  of  the  blast  furnace,  v.'ilh  the 
advantages  as  if  ajjplied  on  the  top  of  it." 

33.  For  an  Improvement  in  Brick  Machines;  William  Wood,  Hartford,  Connecticut. 

Claim.-—"  Constructing  the  front  of  the  press  box  with  the  front  of  the  grate  attached 
thereto,  so  that  by  nie;ins  of  slides  and  swing  front,  a  portion  or  all  of  the  front  of  both 
press  box  and  grate  can  be  raised." 
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34.  For  an  Improved  Shingle  Machine;   William  A.  Whiting,  St.  Louis,  Missouri. 

Claim. — "  Giving  an  elastic  bearing  to  its  rest  or  to  tlie  boxes  of  the  knife  wheel,  or  to 
the  equivalents  thereof." 

35.  For  an   Improved  Stump   Excavator,-   Jason   W.  Wood,  Washington   Township, 

New  Jersey. 
Claim. — "  The   employment  of  the  cams,  in    combination   with  th'!  levers   and  the 
chains." 

36.  For  an  Improvement  in  Brass  Kettle  Machine,-  Mary  A.  Cannon,  administratrix  of 

John   Cannon,  deceased,  Warran,  Rhode   Island,  Assignor  to  the  New   York  and 
Brooklyn  Brass  Company,  City  of  New  York. 

Claim. — "  1st,  Elongating  the  handle  of  the  tool  into  the  lever  to  be  operated  bv  hand, 
when  the  said  tool  is  moved  up  to  the  work.  2d,  The  arrangement  of  the  shaft,  whereby 
it  is  made  to  serve  for  the  driving  of  the  sliding  i)ed,  and  also  as  a  pivot,  upon  which  the 
slide  which  carries  the  said  bed  is  adjusted,  thereby  enabling  the  adjustment  of  the  bed 
to  be  eflfected  without  affecting  the  driving  gear." 

37.  For  an  Improvement  in  Sewing  Machines.-  Joshua  Gray,  Assignor  to  self  and  John 

Gault,  Boston,  Massachusetts. 

Claim. — "  The  combination  and  arrangement  of  the  plate  and  slide,  with  their  slots 
and  pins." 

38.  For  an  Improvement  in  Washing  Machines,-  Amos  Jacobs,  deceased,  late  of  Ithaca, 

New  York. 

Claim. — "The  combination  of  an  oblique  beater  or  dasher  with  a  tub,  constructed  in 
such  a  manner  that  the  stroke  of  the  dasher  or  beater  causes  the  tub  or  vessel  to  revolve, 
for  the  purpose  of  washing,  cleaning,  stamping,  and  rinsing  clothes." 

39.  For  an  Improvement  in  Accelerating  Fire  Arms;  Azel  S.  Lyman,  Assignor  to  the 

"  Accelerating  Fire  Arms  Company,"  City  of  New  York. 

Claim. — "  The  employment  of  the  accelerators  or  additional  charge  chambers.  Also, 
covering  the  muzzle  and  exhausting  the  air  through  an  appropriate  aperture,  whereby 
the  atmospheric  resistance  is  removed  from  the  front  of  the  projectile  while  passing  along 
the  bore." 

40.  For  an  Improved  Joiner  s  Plane;  J.  F.  Palmer,  Auburn,  New  York,  Assignor  to 

S.  W.  Palmer,  Detroit,  .Michigan. 

Claim. — "The  two  pbites  and  plane  iron,  arranged  relatively  with  each  other,  and 
used  in  connexion  with  the  screw  rod  and  rod." 

41.  For  an  Improvement  in  Operating  Cut-off   Valves  of  Steam  Enicines;   George  H. 

Reynolds,  Medford,  Massachusetts,  Assignor  to  self  and  D.  B.  Hinckley,  Bangor, 
Maine. 

Claim. — "  Operating  the  cut-off  valves  in  connexion  with  an  ordinary  slide  valve,  by 
the  inclined  sliding  dogs,  or  their  equivalents." 

42.  For  an  Improvement  in  Pistols;  Wm.  S.  Butler,  Assignor  to  Butler,  Snyder  &  Co., 

Rocky  Hill,  Connecticut. 

Claim. — "  Constructing  the  pistol  by  casting  the  barrel,  the  frame  or  main  part  of 
the  stock  and  guard,  all  in  one  piece." 

43.  For  an  Improved  Bridge;  Thomas  W.  H.  Mosely,  Covington,  Kentucky. 
Claim. — "1st,  The  compound    arch.      2d,  The   saddle  pieces,  in  combination   with 

the  stirrups  and  said  compound  arch.    3d,  The  sliding  suspension  plate,  in  combination 
with  the  cord  and  radial  suspension  rods." 

44.  For  an  Improvement  in  Fastenings  fur  Harness  llames;   Homer  Compton,  Wells 

Corner,  Pennsylvania. 

Claim. — "The  combination  with  a  hamc  of  a  spring  bolt,  a  catch  plate,  and  a  spring 
plate." 

45.  For  an  Improvement  in  Smiths'  Forge;   John  W.  Crammel,  Olivet,  Michigan. 
Claim. — "  The  use  of  two  hollow  sectional  nozzle  pieces,  moving  at  right  angles  in  a 
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two-way  groove  formed  by  the  chamfered  ribs,  in  combination  with  the  two-wayed  slot- 
ted opening  in  the  hearth  plate,  formed  and  bounded  by  the  stationary  rims,  and  the 
chamfered  corner  block,  whereby  the  moving  nozzles  can  slide  past  each  other,  and  form 
a  continuous  joint  in  any  position." 

46.  For  an  Improved  Tool  for  Tenoning  Spokes;   John  J.  Croy,  Caledonia,  Missouri. 
Claim. — "  1st,  The  employment  of  a  tube  for  holding  the   spoke,  while  the  tenon  is 

being  cut.  2d,  The  combination  of  an  adjustable  end  piece  or  bed  with  the  tube.  3d, 
The  employment  of  an  adjustable  clamp  cutter  head." 

47.  For  an  Improvement  in  Shirt  Bosom  Studs.-   John  P.  Derby,  Cavendish,  Vt. 
Claim. — "  The  side  pieces,  passing  the   one  above  and  the  other  beneath  the  cross- 
piece,  forming  a  double  coil  and  double  lock." 

48.  For  an  Improved  Machine  for  Cutting  Tenons  on  Blind  Slats,-  Seth  C.  Ellis,  Al- 

bany, New  York. 
Claim. — "The  arrangement  of  the  rotating  disks,  with  their  slots  disposed  in  refer- 
ence to,  and  in  combination  with,  the  saws,  for  the  purpose  of  regulating  the  revolution 
of  the  slat,  so  as  to  direct  the  saws  in  cutting  perfectly  cylindrical  axes  or  tenons  to  it. 
Also,  the  feeding  apparatus,  to  wit:  the  sliding  box,  disks  with  the  wheels  lying  within 
the  jaws,  and  the  lever  with  the  eccentric,  acting  together,  and  in  combination  with  the 
disks  and  saws." 

49.  For  an  Improved  Self-operating  Device  for   Tilting  Buckets  in  Raising    Water 
from   Wells,-   Daniel  P.  Farnham.  Milton,  Wisconsin. 

Claim. — "The  fastening  formed  of  the  rods  attached  to  the  cross-pieces  of  the  links, 
and  the  loops  on  the  buckets,  in  combination  with  the  pendent  or  swinging-rod,  placed 
within  the  framing  or  curb." 

.50.  For  an  Improved  Hydrant,-  Wm.  Fields  and   Solomon  Gerhard,  Wilmington,  Del. 
Claim. — "  1st,  The  combination  of  the  lever  with   the  rods   operating  the  plungers. 
2d,  The  plunger  valve,  when  arranged  in  relation  to  the  bent  pipe,  and  when  operated 
in  connexion  with  the  plunger,  and  not  otherwise." 

51.  For  an    Improvement  in  Forging   Gun-lock   Springs,-    George  P.  Foster,  Bristol, 

Rhode  Island. 
Claim. — "  Operating  the  rolls  by  means  of  the  cogged  segment,  wheel,  and  spring." 

52.  For  an  Improvement  in  Shaker  Bars  for  Stove  Grates,-  George  W.  Gardner,  Troy, 
New  York. 

Claim. — "  The  shaker  bar,  with  the  fulcrum,  or  its  equivalent,  for  the  purpose  of  re- 
volving the  grate  without  the  usual  slot  in  the  stove,  and  confining  the  ashes  in  the 
stove." 

53.  For  an  Improvement  in  Machines  for  Sowing  Grain  Fertilizers,-  J.  C.  Gaston, 

Reading,  Ohio. 
Claim. — "  The  arrangement  in  machines  for  sowing  grain  and  fertilizing  materials, 
of  a  reciprocating  feed  bar  at  the  required  distance  from  the  bottom  of  the  hopper,  for 
equalizing  the  supply  of  grain  or  fertilizing  substance  to  the  escape  valve,  and  securing 
the  said  bar,  hooks,  or  slides,  by  which  the  grain  or  compost  is  agitated  and  caused  to 
escape,  either  in  a  continuous  supply  or  at  intervals." 

54.  For  an  Improvement  in  Seed  Drills;    Oliver  C.  Green,  Worcester,  Illinois. 
Claim. — "The  arrangement  of  the  oscillating  armed  disks,  concave,  and  guide  ways, 

in  combination  with  the  aperture  of  the  hopper." 

53.  For  an  Improvement  in  Cotton  Gins,-  Lewis  S.  Chichester,  Assignor  to  Henry  G. 
Evans,  City  of  New  York. 
Claim. — "  1st,  The  employment  or  use  of  the  vibrating  feeder-plate,  having  a  move- 
ment towards  and  from  the  bite  of  the  rollers,  and  provided  with  the  curved  ledge  at 
its  upper  end.  the  said  ledge  being  serrated  or  provided  with  teeth,  and  placed  at  or 
near  the  bite  of  the  rollers.  2d,  The  feeder  plate,  with  ledge  attached,  in  combination 
■with  the  plate  or  comb." 
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Ilearder^s  Induction  Coil.* 

We  are  enabled  this  week  to  lay  before  our  readers  some  further  par- 
ticulars respecting  Mr.  Hearder's  improvements  in  the  Induction  Coil, 
toi^eiher  with  some  of  the  circumstances  which  led  to  them,  and  we  have 
the  more  pleasure  in  doing  this,  as  we  gather  from  some  renmrks  in  a 
recent  paper  published  by  Mr.  Hearder,  that  he  refrained  from  giving 
early  publicity  to  his  improvements,  in  consequence  of  having  confided 
the  particulars  to  a  friend  who  was  about  to  publish  a  work  on  Electri- 
city, svhich,  however,  has  not  yet  appeared.  We  rather  doubt  the  cor- 
rect policy  of  this  course,  as  it  might  have  subjected  him  to  the  chance 
of  being  anticipated  by  others,  who,  hearing  of  ins  success  in  some  casual 
notices  of  his  labors,  which  appeared  in  the  early  part  of  this  year,  might 
have  had  their  attention  drawn  to  the  subject  ;  and  we  are  not  quite 
sure  that  this  may  not  still  be  the  case. 

Mr.  Hearder  stated,  in  a  paper  which  was  read  by  him,  to  the  Mem- 
bers of  the  Plymouth  Institution,  and  Devon  and  Cornwall  Natural  His- 
tory Society,  in  March  of  the  present  year,  that  his  attention  was  first 
drawn  to  the  subject,  by  hearing  of  some  remarkable  experiments  made 
by  Prof.  Grove,  with  a  new  kind  of  induction  coil,  manufactured  by  M. 
Ruhmkorlf,  of  Paris.  Having,  however,  learned,  on  inquiry,  that  the 
precise  arrangement  of  the  machine  was,  from  the  mode  of  its  construc- 
tion, enveloped  in  secresy,  he  proceeded  at  once  to  act  upon  his  own 
experience,  and  constructed  an  apparatus,  with  all  its  elements  distinct 
from  each  other,  f^o  as  to  be  able  to  examine  the  function  of  each  indi- 
vidual part,  and  ascertain  the  effect  of  modifications  of  any  of  its  parts. 
About  the  middle  of  last  year  he  had  so  far  satisfied  himself  on  the  best 
mode  of  procedure,  as  to  have  arranged  the  diH'erent  elements  in  such 
a  relation  to  each  other  as  to  develop  an  extraordinary  amount  of  statis- 
tical tension  in  the  induced  current,  and  he  proceeded  at  once  to  experi- 
ment with  this  arrangement.  Many  of  his  scientific  friends  were  cognizant 
of  his  labors,  and  watched  them  with  interest.  Although  Mr.  Hearder 
had  thus  completed  his  machine  in  the  latter  part  of  last  year,  he  had 
not  proceeded  t'ar  enough  with  his  investigations  to  be  able  to  bring 
them  before  the  public  until  March  of  the  present  year;  but,  neverthe- 
less, he  has  the  merit  not  only  of  being  the  first  to  construct  a  successful 
statical  induction  coil  of  this  kind  in  England,  but  of  having  in  his  first 
attempt  far  surpassed  the  most  powerful  productions  of  the  French  manu- 
facturer. 

There  are  some  peculiarities  in  the  construction  of  Mr.  Hearder's  in- 
strument which  are  worthy  of  particular  notice,  because  they  appear  to 
us  not  only  to  be  important  advantages  over  M.  RuhmkorfF's  arrange- 
ment, but  serve  to  indicate  the  correctness  of  the  principles  by  which 
Mr.  Hearder  has  been  guided.  In  M.  Ruhajkorflf's  apparatus,  one  part 
is,  as  it  were,  built  upon  another,  and  every  part  so  thoroughly  imbedded 
in  melted  shell-lac,  that  it  would  be  an  exceedingly  difficult  matter  t« 
•  From  tho  Lond.  Mecli.  Mag.,  Dec,  1856. 
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unwind  his  coils  to  repair  accidents,  or  to  examine  any  alteration  which 
may  have  taken  place  in  its  internal  conditions.  Since  the  power  to 
be  developed  by  these  machines  must  greatly  depend  upon  the  perfect 
character  of  the  system  of  insulation,  and  since  there  is  a  possibility  of 
straininji;  this  point  so  iar  as  to  occasionally  break  down  insulation  even 
of  a  very  perfect  kind,  Mr.  Hearder  has  so  contrived  his  apparatus  as  to 
be  able  to  take  any  portion  of  it  asunder,  and  thereby  repair  any  acci- 
dent that  might  occur  from  misuse  or  otherwise. 

'i'he  first  machine  constructed  by  him  consisted  of  a  wooden  bobbin 
lined  with  gutta  percha,  about  six  inches  long  in  the  clear  of  the  ends, 
and  having  a  hollow  centre  large  enough  to  receive  a  primary  coil  with 
its  included  iron  core.  Upon  this  bobbin  aboiit  a  mile  and  three-quar- 
ters, subsequently  reduced  to  a  mile  and  a  half,  of  secondary  coil  were 
wound,  consisting  of  fine  copj)er  wire  well  covered  with  silk,  and  care- 
fully varnished  with  shell-lac,  which  was  allowed  to  dry  previously  to 
laying  on.  The  layers  were  separated  from  each  other  by  thin  gutta 
percha  or  oiled  silk.  The  interruptor  was  a  very  stitf'  spring,  vibrating 
against  a  contact  screw,  and  actuated  by  the  end  of  the  iron  core,  on  the 
same  principle  as  the  spring  of  the  medical  coil  machines.  The  con- 
denser is  in  the  base  of  the  instrument,  the  coil  is  also  furnished  with  a 
commutator  for  changing  the  direction  of  the  current.  This  little  ap- 
paratus, the  bobbin  of  which  is  about  half  the  length  of  that  of  M. 
Ruhmkorlf,  and  the  secondary  wire  about  one-third  in  quantity,  gave 
static  sparks  more  than  an  inch  in  length  in  free  air,  and  communicated 
such  a  charge  to  Leyden  jars  as  to  enable  Mr.  Hearder  to  make  the  dis- 
coveries detailed  by  him  in  a  recent  paper  in  the  Philosophical  Maga- 
zine. Since  the  construction  of  this  first  machine,  Mr.  Hearder  has  made 
a  second  of  extraordinary  power.  The  bobbin  is  12  inches  in  length, 
and  the  secondary  wire  rather  less  than  three  miles,  but,  with  these  ex- 
ceptions, the  other  arrangements  of  the  apparatus  are  the  same  as  in  the 
smaller  one.  The  length  of  statical  spark  developed  by  this  machine, 
with  twelve  cells  of  a  nitric  acid  battery,  the  platina  plates  of  which  are 
2  ins.  by  4  ins.,  is  nearly  3  ins.  in  free  air,  and  it  readily  produces  a  spark 
of  more  than  12  inches  in  length  through  the  flame  of  burning  alcohol. 
With  it,  some  new  j)henomena  have  been  developed,  and  others  which 
have  hitherto  been  deemed  peculiar  to  the  induction  coil,  have  been 
found  to  be  peculiar  only  to  its  mode  of  construction  and  comparatively 
feeble  energy  ;  for  instance,  with  Ruhmkorfi"'s  machine,  the  terminal 
only,  which  proceeds  from  the  outer  end  of  the  coil,  gives  static  sparks 
to  an  insulated  neutral  conductor,  whilst  that  proceeding  from  the  inner 
end,  gives  no  sparks,  and  may  be  handled  with  impunity.  When  the 
current  passes  between  the  ends  of  fine  platina  wires,  the  negative  elec- 
trode only  is  heated,  whereas  in  Mr.  Hearder's  machine,  both  the  inner 
and  outer  terminals  give  strong  static  sparks  which  are  insupportably 
painful,  and  at  certain  distances  both  positive  and  negative  terminals 
are  not  only  heaterl  but  melted.  Such  elfects  as  these,  obtained  with  a 
single  machine,  have  never  before  been  heard  of;  but  in  a  recent  paper 
in  Les  Camples  Rendu.'},  M.  Foucault  states  that  he  has  succeeded  in  ob- 
taining a  spark  of  nearly  3  ins.  in  length,  by  the  combined  effect  of  four 
of  M.  Ruhmkoril's  machines,  but  that,  in  order  to  work  them  in  series, 
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it  was  necessary  to  have  them  peculiarly  constructed,  as  the  secontlary 
coil  was  not  otherwise  sufficiently  insulated.  Now,  when  it  is  considered 
that  the  united  length  of  wire  in  these  machines  was  probably  not  less 
•than  twenty  miles,  and  when  we  find  that  Mr.  iiearder  has  produced 
an  equal  effect  with  a  single  machine,  containing  less  than  three  miles, 
there  can  be  very  little  doubt  that  his  instrument  is  based  upon  much 
sounder  principles,  and  the  success  already  attained,  warrants  us  in 
believing  that  much  more  will  be  speedily  accoraplished. 


For  the  Journal  of  the  Franklin  Institute. 
JSTotice  of  a  Marine  Governor.  Invented  by  Thomas  Silver,  Philadelphia. 
Communicated  by  the  Inventor. 
The  regulation  of  the  speed  of  steam  engines,  under  circumstances 
of  various  resisting  loads,  or  different  degrees  of  pressure  of  steam,  has 
afforded  a  subject  for  experimental  mechanical  philos-^phy,  until  facilities 
for  effecting  that  de^^irable  object  have  been  arrived  at,  that  are  very 
nearly  satisfactory  for  the  stationary  engine,  except  in  extreme  cases  ; 
but  heretofore,  although  subjected  in  rough  seas,  to  much  greater  vio- 
lence from  waves,  suddenly  receding  from  the  wheels,  or  the  tossing  to 
and  fro  of  the  ship,  no  efficient  plan  has  been  adopted  for  the  regulation, 
in  limitation,  of  the  motion  of  the  marine  engine. 


^S 


Unlike  the  marine,  the  stationary  or  manufacturing  engine,  in  pracli- 
■cal  use,  is  throttled  down  to  a  medium  or  average,  of  about  hah  the 
pressure  in  the  boiler  that  supplies  the  force,  the  marine  engine  is  sup- 
posed to  be  driven  with  all  the  power  that  the  boilers  can  generate,  when 
in  an  unguarded  moment,  by  reason  of  the  pitch  of  the  ship,  or  variable 
surface  of  the  ocean,  the  wheels  become  relieved  from  the  water,  and 
coran.ence  flying  around  rapidly,  in  which  case,  it  is  clear  that,  should 
the  ship  roll,  and  one  wheel  beccrae  suddenly  plunged  into  the  water, 
that  the  other  must  serve  the  purpose  of  a  fly-wheel,  which,  aided  by  the 
whole  force  of  the  engine  will,  unless  great  strength  prevent,  twist  oflTa 
shaft,  or  strip  some  floals  from  the  submerged  wheel,  at  the  same  time, 
a  wasteful  flow  of  steam  occurs,  which  overheats  the  condenser,  and  the 
violence  of  ihe  action,  exerts  a  serious  effect  upon  the  journals  and  other 
parts  of  the  machinery. 
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We  here  then,  see,  the  need  of  a  governor,  that  shall  not  only  be 
entirely  unaffected  by  any  sudden  temporary  changes  of  position,  but 
be  extremely  quick  in  its  action. 

The  above  cut  illustrates  a  plan  of  instrument,  invented  by  Thomas 
Silver,  of  ihis  City,  and  patented  in  the  United  States,  and  also  in  severaJ 
European  governments,  in  1855,  and  has  been  tested  upon  the  United 
States  Mail  Steamship  Atlantic,  and  others,  with  complete  success. 

It  will  be  observed,  that  its  principle  of  action  is  similar  to  the  ordi- 
nary pendulum  governor,  except  that  it  is  entirely  unaffected  by  the 
force  of  gravity,  the  two  balls,  as  used  in  the  ordinary  governor,  are  in 
the  present  case  balanced  by  two  corresponding  balls  of  equal  weight, 
and  placed  at  equal  distances  from  the  axis  of  motion  ;  the  resistance  to 
the  centrifugal  force  being  attained  by  the  use  of  a  spiral  spring,  the 
tension  of  which  can  be  altered  ai  pleasure,  by  moving  the  collar  that 
is  nearest  the  centre  of  the  instrument,  up  or  down  upon  the  spindle, 
and  staying  it  with  a  set  screw.  This  forms  a  ready  means  of  adapting 
the  powers  of  the  governor  to  the  desired  speed  of  the  engine,  without 
the  calculation  necessary  in  adjusting  the  two  balled  governor,  and  as  it 
Is  perfectly  balanced,  it  can  be  placed  in  any  position  to  suit  circum- 
stances. Thus,  if  horizontally,  it  requires  no  bevel  gearing,  as  only  a 
common  pulley  or  band  wheel  placed  upon  the  spindle,  as  shown  in  the 
engraving,  is  necessary. 

In  practical  use,  it  is  found  to  overcome  the  serious  fault  of  vibration 
that  exists  in  the  common  centrifugal  governor. 

It  is  known,  that  if  an  engine  that  is  controlled  by  the  latter  is  set  in 
motion  by  opening  the  stop  valve  its  whole  capacity,  that  the  balls  will 
remain  in  their  resting  places,  until  a  speed  sufficiently  greater  than  what 
is  required  is  arrived  .  t,  to  overcome  the  necessary  friction  in  addition 
to  the  inertia.  When,  having  arrived  at  that  degree  of  velocity,  they 
lise  suddenly  to  a  plane,  corresponding  to  the  degree  of  excess,  and  of 
necessity  shu;  oflftoo  much  steam,  causing  the  engine  to  slack  its  motion 
to  an  excess  (.00  slow,  having  to  repeat  the  operation  partially  each  way, 
until  the  maximum  of  speed  is  arrived  at.  The  result  of  this  defect  in 
drivino',  rolling,  or  sawing  mills,  or  machinery  where  similar  changes  of 
load  are  continually  taking  place,  is,  that  the  governor  is  constantly 
vibrating  above  and  below  the  true  position,  at  which  it  is  striving  to 
arrive,  and  seldom  attaining  it  before  again  being  disturbed. 

But  in  the  marine  governor  the  balls  or  centrifugal  weight  are  ex- 
empted entirely  from  the  arbitrary  effects  of  gravity,  and  the  spring 
which  resists  the  centrifugal  force  thereof,  plies  its  tension  softly  at  the 
commencement  of  motion,  but  gathering  force  as  the  speed  increases, 
checks  and  retains  the  engine  at  the  desired  velocity. 

The  well  know  defect  in  the  old  governor,  has  induced  the  invention 
•f  many  ingenious  forms  of  throttle  valves,  to  remedy  the  evil.  But  the 
inventor  of  the  marine  governor  claims,  that  pi  n  of  valve  as  the  best, 
which  is  the  most  simple  and  plain  in  construction,  having  regard  only 
to  being  steam-light  when  closed,  and  opening  with  easy  movement  to 
the  full  capacity  of  the  engine  to  receive  steam,  to  which  it  is  attached. 

In  corroboration  of  this  theory,  we  vould  say^  that  in  substituting  the 
old  governor  with  the  marine,  no  attention  has  been  paid  to  changing 
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the  valves,  although  the  defect,  in  some  cases,  was  supposed  to  have 
existed  in  them. 

It  is  now  iu  use  upon  the  engine  of  the  United  States  Mint,  that  drives 
the  rolling  mills,  where  it  works  an  admirable  plan  of  puppet  valve 
designed  by  Franklin  Peale,  Esq.  This  plan  of  valve,  on  account  of  its 
abruptness  in  opening  and  closing,  no  doubt  favored  the  vibrat'ons  of 
the  former  governor,  the  frequent  clashing  of  which,  against  the  extremes 
of  the  guides,  was  unpleasant  to  the  observer,  but  the  quiet  promptness 
with  which  the  contingencies  of  rolling  metals  are  met  under  the  pre- 
sent arrangement,  must  aflford  a  pleasure  to  the  mechanical  connoisseur. 

It  is  also  in  use  upon  the  engine  of  the  Public  Ledger  printing  office, 
where  it  woiks  a  Judson  valve,  the  openings  of  which  are  made  in  a 
conical  form  as  an  offset  to  the  irregular  powt:rs  of  the  old  governor. 
This  valve  has  been  worked  both  ways  by  it.  It  was  app''3d  first  to 
open  the  small  end  of  the  cone,  which  is  said  to  be  the  correc  way,  but 
for  greater  convenience  of  connexion,  the  crank  was  subsequently  placed 
upon  the  opposite  siile  of  the  valve  stem,  which  reversed  the  opening  to 
the  large  end  of  the  cone.  No  difference  in  effect  was  discovered,  but 
it  gave  perfect  satisfaction  either  way. 

It  is  also  jn  the  engine  of  the  Jfew  York  Tribune,  working  a  common 
butterfly  valve  with  equal  result. 

It  is  als^  in  operation  in  every  position,  i.  e.  horizontally,  perpendicu- 
larly, and  in  fact,  otherwise  ;  for  in  consequence  of  small  and  ill-shaped 
space,  although  the  extreme  length  of  the  arms  of  the  governor  is  only 
sixteen  inches,  it  is  necessarily  placed  upon  the  engines  of  the  Steamer 
Caledonia  in  an  inclined  plane. 


On  Recent  Improvements  in  Water  Metres.*     By  Mr.  T.  T.  Jopling. 

[Read  before  the  Institution  of  Civil  Engineers,  Dec.  2,  1856.] 

After  alluding  to  the  generic  merits  and  defects  of  piston  and  bucket 
metres, — merits  which  were  generally  appreciated,  and  defects  which 
were  apparently  inseparable  from  these  machines,  and  had  only  as  yet 
been  partially  removed, — the  author  proceeded  to  describe  a  metre  of  his 
own  invention  constructed  on  the  piston  principle,  which  appeared  to  meet 
the  objections  hitherto  made  to  that  class  of  metre.  It  consisted  of  two 
measuring  cylinders,  set  parallel  to  each  other,  with  working  pistons, — 
the  rods  o'i  which  projected  out  of  the  cylinders  in  opposite  directions, 
carryin':,  at  their  extremities  slide  valve  frames,  for  supporting  and  oper- 
ating fjii  the  slide  valves  that  governed  the  ports  of  the  cylinders.  These 
measuring  cylinders  were  contained  in  a  cast  iron  case  or  tank,  into  whicli 
the  water  to  be  measured  entered  under  a  certain  pressure.  The  water 
thence  passed  into  the  cylinders,  from  which,  after  having  acted  upon  one 
or  other  of  tl.e  pistons,  it  made  its  escape.  Through  the  agency  of  suita- 
ble counting  apparatus  connected  with  one  of  the  piston  rods,  the  recip- 
rocating movements  of  the  piston  were  counted,  and  thus  the  quantity  of 
water  passed  through  the  metre,  in  a  given  time,  was  indicated.  The 
measuring  chambers  were  made  somewhat  like  ordinary  steam  engine 
cylinders,  as  respected  the  inlet  and  outlet  ports;  but  in  one  of  the 
•  From  Newton's  Lonl.  Journal,  January,  1857. 
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cylinders  the  direction  of  the  inlet  ports  was  inverted,  in  order  that  the 
right  hand  port  might  pass  the  water  to  the  left  hand  end  of  the  cylinder, 
ond  the  left  hand  port  to  the  right  hand  end.  By  this  means  the  two  pis- 
tons were  enabled  to  follow  each  other  in  the  same  direction,  and  to 
maintain  a  continuous  stream  of  water,  without  the  use  of  cranks.  The 
slide  valves  were  pressed  up  against  the  ports  of  the  cylinder,  by  means 
of  springs,  in  order  to  retain  them  in  contact  with  the  faces  when  the 
metre  was  at  rest.  They  were  free  to  remain  stationary  during  the  greater 
portion  of  the  progress  of  the  pistons;  but  j  ust  as  the  piston  of  one  cylinder 
was  completing  its  stroke,  one  of  a  pair  of  tappets  on  the  valve  frame, 
carried  by  the  piston  rod  of  that  cylinder,  would  strike  against  the  valve 
which  that  valve  frame  carried,  and  altered  its  position  over  the  ports  of 
the  other  cylinder,  vi'hereby  the  direction  of  the  flow  of  water  into  that 
measuiing  cylinder  was  reversed.  For  transmitting  the  reciprocating 
motion  of  the  piston  to  the  index,  one  of  the  valve  frames  was  furnished 
at  the  back  with  two  ribs,  or  feathers  set  parallel  to  each  other,  but  one 
in  advance  of  the  other.  These  feathers  acted  as  teeth,  and  in  sliding 
backwards  and  forwards  with  the  piston  rod,  they  entered  alternately  the 
teeth  of  an  escape-wheel,  and  so  drove  it  round  tooth  by  tooth.  The 
arbor  of  this  wheel  led  through  the  water  case  to  the  counting  apparatus  ; 
and  thus  motion  was  communicated  directly  to  it,  without  the  aid  of 
pawls  and  ratchet-wheels. 

By  this  arrangement  the  metre  became  a  very  simple  and  inexpensive 
machine,  not  liable  to  derangement;  or  if  injured,  it  was  easily  repaired, 
as  the  only  moving  parts  were  the  two  valves  and  two  pistons.  There 
Was  an  entire  absence  of  concussion  ;  the  pressure  of  the  head  was  pre- 
served, and  being  similar  within  and  without  the  cylinder,  there  was  no 
friction  upon  the  pistons  ;  and  the  water-tight  external  case  or  chamber 
served  as  a  deposit  for  sand  or  other  extraneous  matter.  These  merits 
were  admitted  by  the  engineer  of  the  Sunderland  Water- works,  where  the 
metres  had  been  connected  with  metres  by  other  manufacturers,  and  ex- 
hibited identical  results. 

Models  of  Jopling's,  Kennedy's,  Siemens',  and  Chadwick's  metres 
were  exhibited  in  action  during  the  evening. 

In  the  course  of  the  discussions,  descriptions  were  given  of  Kennedy's, 
of  Chadwick's,  and  of  Siemens'  metres.  The  former  was  described  as 
consisting  of  a  single  vertical  cylinder,  wherein  a  deep  piston  worked, 
Ipith  a  packing,  consisting  of  a  vulcanized  india-rubber  ring,  made  to 
roll  between  the  piston  and  the  cylinder,  allowing  tor  easy  motion,  and 
yet  being  perfectly  water-tight  without  friction.  The  alternate  action  of 
the  piston  was  communicated  to  the  counting  apparatus,  by  means  of  a 
rack  and  pinion,  and  action  was  given  to  the  inlet  and  outlet  valves,  by 
means  of  a  tumbling  weight.  This  machine,  it  was  contended,  was  very 
durable,  and  easily  kept  in  order ;  the  elasticity  of  the  packing,  and  the 
peculiar  rohing  motion,  diminished  the  friction  ;  the  pressure  of  the  water 
was  preserved  through  the  metre;  the  action  of  the  valves  was  regular 
and  simple  ;  and  under  the  most  extreme  trials,  the  variation  had  never 
been  found  to  exceed  one  per  cent.  The  metres  were  stated  to  have 
been  extensively  employed  and  much  approved  by  water-works'  engi- 
neers. 
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Chad  wick's  new  metre  was  described  as  consisting  of  three  or  more 
rollers,  revolving  on  their  axis,  attached  to  the  periphery  of  a  wheel,  the 
spindle  of  which  worked  in  journals  in  two  upright  supports  ;  these  roll- 
ers rested  upon  a  bag  or  piece  of  prepare;!  leather,  with  inlet  and  out- 
let passages,  and  so  fixed  upon  a  concave  bed-plate  of  brass,  as  to  form 
the  measuring  chamber  of  the  metre.  The  water  being  admitted  to  the 
bag,  propelled  the  rollers  forward,  so  that  they  each  in  turn  passed  over 
every  part,  and  expressed  the  tiuid  before  them  by  the  outlet  pipe.  The 
motion  was  regulated  by  a  governor,  moving  in  an  opposite  direction  to 
the  rollers,  and  the  counting  apparatus  was  identical  with  that  in  the  old 
metre,  described  on  a  former  occasion  at  the  Institution.  These  njetres 
had  not  been  very  long  in  use  ;  but,  as  far  as  could  be  at  present  seen, 
they  might  be  calhd  successful. 

Siemen'^'  metre  was  of  the  class  termed  "inferential"  measures,  and 
so  many  of  them  were  in  use  that  it  was  not  considered  necessary  to 
give  any  minute  description  of  their  construction,  beyond  stating  that  its 
action  was  similar  to  that  of  the  Barker's  mill — the  water  entering  at  the 
centre,  and  being  expelled  through  numerous  curved  orifices  at  the 
periphery  of  the  revolving  metre. 

It  was  contended  that  the  chief  desiderata  for  high  pressure  metres 
were — accuracy  of  measurement  under  very  varying  pressures;  free  pas- 
saore  i'cr  the  water  without  loss  of  pressure;  compactness  and  lightness 
of  construction  ;  with  durability  and  cheapness. 

Good  metres  were  made  both  of  the  piston  and  dinphragm  class,  and 
many  did  register  excellently  during  the  laboratory  experiments  and  for 
short  periods;  but  the  real  test  was  the  action  after  twelve  months'  con- 
stant work,  and  it  was  generally  found  that  some  injury  had  occurred  to 
piston  metres,  from  the  introduction  of  sand,  or  other  extraneous  matter, 
whereas  the  ac  ion  of  the  ditJ'erential  metres  was  as  perfect,  after  several 
years,  as  when  first  they  were  erected.  Arguing  that  a  certain  force  was 
required  to  cause  motion,  it  had  been  stated  that  these  metres  were  not 
capable  of  registering  small  quantities  of  fluid  at  low  velocities.  This  was, 
however,  an  erroneous  opinion,  in  proof  of  which  it  was  mentioned,  that 
a  small  house  metre  had  registered  accurately  so  small  a  quantity  as  half 
a  gill  per  minute.  These  metres  gaindi  in  sensitiveness  as  they  worked, 
— whereas  piston  and  other  metres  were  liable  to  wear  and  tear ;  the 
former  could  be  so  applied  as  to  present  little  more  resistance  than  a 
bend  in  the  pipe;  they  were  so  compact  in  form,  and  so  small,  that  they 
could  be  adapted  to  almost  any  situation,  however  lestricted;  and  under 
either  high  or  low  pressure,  and  with  constant  or  intermittent  action, 
they  had  been  found  to  give  satisfactory  results. 

It  was  Slated,  that  the  East  London  Water-works  Company  had  two 
bundled  of  Siemens'  metres  now  at  work.  'I'hey  had  cost,  on  an  aver- 
acj'e,  .£10  a-ploce  ;  but  few  failures  had  occurred,  and  those  quite  capa- 
ble of  being  remedied,  so  that  casualties  were  likely  to  be  even  less  I're- 
quent  in  future.  ihey  were  also  almost  exclusively  used  at  Bristol, 
where  ihey  were  tested  every  three  months,  and  it  had  been  observed, 
that  they  gamed  from  1  to  2  per  cent.  The  new  metres  were  conse- 
quently adjusted  so  as  to  allow  for  that  gain. 

It  was  admitted  that  both  Jopling's  and  Kennedy's  metres  had,  when 
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tested,  been  found  to  act  very  satisfactorily,  and  that,  practically,  they 
could  be  received  ns  very  good  efficient  machines,  both  for  the  water 
companies  and  the  consumers. 

It  was  shown,  that  there  had  been  at  least  eleven  distinct  classes  of 
metres,  and  probably  not  less  than  ten  varieties  in  each  class,  which 
could  be  taken  as  one  hundred  and  ten  distinct  inventions.  They  might 
be  divided  into  two  great  classes ; — high  pressure  metres,  i.  e.j  working 
under  the  direct  pressure  of  the  mains,  and  delivering  the  water  without 
any  sensible  diminution  of  the  pressure  ;  and  low-pressure  metres,  which 
receiving  the  water  under  pressure,  merely  delivered  it  into  a  cistern,  or 
other  receptacle,  generally  situated  at  the  top  of  the  building  to  be  sup- 
plied. The  latter  class  was  asserted  to  be  generally  the  best,  especially 
in  those  cases  where  the  consumption  was  large  and  irregular, — as  that 
of  brewers,  dyers,  bleachers,  calico  printers,  &c.  Of  this  class,  Parkin- 
son's was  said  to  register  accurately  under  all  circumstances  of  change 
of  head,  and  velocity  or  quantity  delivered.  The  piston,  diaphragm, 
puff-bag,  and  screw-metres,  were  then  successively  described.  In  refer- 
ence to  Siemens'  metre  it  was  asserted,  that  it  was  in  principle  simply 
a  turbine,  or  a  Barker's  mill,  and  that  it  partook  of  the  errors  of  those 
machines,  which  no  superiority  of  manufacture,  or  skill  in  invention, 
could  entirely  overcome.  It  could  not  register  so  small  a  quantity  as 
would  not  give  impulse  to  the  machine.  It  had  also  been  remarked  that 
in  some  situations,  it  was  liable  to  become  corroded,  which  materially 
lessened  the  speed,  and  that,  in  some  instances,  the  metres  had  actually 
been  stopped. 

Explanations  were  given  of  the  cases  of  objections  to  Siemens'  metres, 
and  the  question  was  announced  to  be  further  treated  on  a  future  occa- 
sion. 


Astronomical  Expedition  to  the  Peak  of  Teneriffe.* 
Prof.  C.  Piazzi  Smyth,  the  Astronomer  Royal  for  Scotland,  has  returned 
from  his  astronomical  expedition  to  TeneritTe,  which  was  undertaken 
with  the  sanction  of  the  Lords  of  the  Admiralty,  chiefly  for  the  purpose 
of  ascertaining  how  much  astronomical  observations  can  be  improved 
by  the  elevation  of  telescopes  into  the  higher  regions  of  the  atmosphere. 
In  order  to  facilitate  the  inquiry,  Mr.  Robert  Stephenson  very  liberally 
gave  up  to  Prof.  Smyth  the  entire  use  of  his  fine  yacht,  Titnnia,  and 
its  crew  of  sixteen  men,  for  the  whole  period  of  the  expedition.  The 
loan  of  instruments  of  value  by  the  Astronomer  Royal,  Mr.  Pattinson, 
of  Newcastle,  Prof.  Stokes,  M,  Gassiot,  Mr.  Nasmyth,  Captain  Fitzroy, 
Dr.  Lee,  and  Admirals  Beechey,  Manners,  and  VV.  H.  Smyth,  also  con- 
tributed greatly  to  the  success  of  the  expedition. 

From  the  date  of  the  sanctioning  of  the  expedition  by  their  Lordships, 
Prof.  Smyth  was  closely  occupied  in  preparing  the  necessary  instruments 
(signally  assisted  in  some  of  the  more  difficult  parts  by  the  Astronomer 
Royal),  until  the  20th  of  June,  when  he  embarked  on  board  the  yacht, 
Titania^  at  Southampton,  with  about  seventy  cases  of  instruments  and 
materials.  After  a  prosperous  voyage,  during  which  he  was  enabled 
to  accomplish,  by  novel,  mechanical,  and  optical  contrivances — namely, 
*  From  the  Lond.  Mech.  Mag.,  October,  1856. 
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his  ''  free  revolver  stand  "  and  "  spontaneous  horizon  point  "—two  im- 
portant desiderata  of  nautical  astronomy  noted  in  the  "  Admiralty  Manual 
of  Scientific  Inquiry ^''^  and  to  ascertain  the  necessity  of  a  new  but  large 
correction  for  marine  barometers,  he  cast  anchor  at  Santa  Cruz  on  the 
8th  of  July.  On  the  10th  he  proceeded  overland  to  Orotava,  the  real 
port  of  the  Peak,  while  the  yacht  went  round  by  sea  to  the  same  place, 
and  landed  all  the  packages,  as  well  as  her  carpenter  and  second  mate, 
who  were  to  serve  as  assistants  on  the  mountain. 

To  determine  neatly  and  definitely  the  question  above  mentioned  as 
the  chief  subject  of  the  expedition,  in  the  style  of  a  problem  in  pure 
mathematics,  three  stations  should  have  been  chosen  ;  one  at  the  base, 
the  second  half-way  up,  and  the  third  at  the  summit  of  the  Peak  ;  and 
such  had,  in  fact,  been  recommended.  Prof.  Smyth  was  prepared,  there- 
fore, to  set  up  his  instruments  at  Orotava  as  the  first  station  ;  but  finding 
that  this  town,  and  all  that  part  of  the  country,  were  under  continual 
cloud,  thick,  dense,  and  determinedly  constant,  he  soon  turned  his  at- 
tention to  a  higher  station.  He  gave  the  preference  to  Guajara,  a  moun- 
tain 8870  feet  high,  on  the  south  of  the  Peak,  and  on  the  14th  of  July 
started  for  this  place  with  twenty-seven  horses  and  mules,  and  nearly  all 
his  baggage.  Not  the  whole  of  it,  for  the  very  untoward  circumstance 
had  just  been  discovered  that  the  form,  size,  and  weight  of  the  boxes  of 
the  great  Pattinson  equatorial  were  entirely  unsuited  to  the  means  of  trans- 
port in  the  country.  He  was,  therefore,  compelled  to  leave  them  behind, 
provisionally,  it  was  hoped,  while  he  was  acquiring  experience  of  the 
country,  and  of  the  astronomical  qualities  of  the  atmosphere  with  the 
smaller  and  more  portable  Sheepshanks  equatorial  of  the  Edinburgh  Ob- 
servatory. 

Traveling,  then,  with  his  cavalcade,  he  began  to  ascend  the  long  slope 
above  Orotava,  on  a  densely  clouded  day  ;  but,  after  some  hours,  he 
had  penetrated  and  finally  risen  above  the  clouds,  the  cumuloni  of  the 
north-east  trade  wind,  at  the  height  of  above  5000  feet.  This  was  im- 
mediately a  realization  of  one  of  the  astronomical  advantages  of  eleva- 
tion ;  for  the  sun  now  shone  out  hot  and  clear  from  a  dark  blue  sky, 
unspecked  by  a  particle  of  vapor — a  state  of  things,  too,  which  the  char- 
acteristics of  the  plants  and  the  dryness  of  the  soil  he  was  entering  on, 
proved  to  be  the  rule  and  not  the  exception  of  that  upper  region. 
Finally,  ascending  through  a  pass  in  the  southern  wall,  he  and  his  party 
climbed  the  hill  of  Guajara,  encamping  that  night  among  the  trachyte 
and  pumice  blocks  with  which  its  summit  is  strewed.  'Ihe  morning 
showed  that  they  were  on  the  highest  point  of  land  in  the  island,  except 
the  Peak  itself,  which  rose  about  three  miles  to  the  north  of  them,  thus 
leaving  the  horizon  clear  east  and  west,  where  some  of  their  observa- 
tions were  to  b(;  made.  But,  the  site  being  open  and  exposed  to  every 
wind,  and  with  a  deep  precipice,  part  of  the  old  crater  wall  running 
along  the  norihern  side,  their  first  exertions  were  directed  to  securing 
the  station  by  building  stone  walls  about  the  tents.  'I'o  this  end  they 
procured  native  assistance,  and  erected  also  an  optical  room,  a  meteoro- 
logical shed,  and  a  telescope  enclosure. 

In  astronomy,  the  admirable  purity  of  the  atmosphere  and  the  advan- 
tage of  an  ascent  of  8870  feet,  were  night  after  night  proved  by  the 
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limit  of  vision  of  the  Sheepshanks  telescope,  being  extended  from  stars 
of  the  10  deg.  magnitude  to  those  of  the  14  deg.  at  Guajara,  and  not 
only  the  brightness  of  the  stars,  but  their  definition  also  was  much  im- 
proved ;  "  for,  while  in  Edinburgh,"  says  Prof.  Smyth,  "  I  had  never 
seen  good  images  of  stars  in  that  instrument,  on  Guajara  it  almost  always 
exhibited  such  clean  and  perfect  stellar  disks  and  rings  as  I  have  never 
seen  in  any  other  telescope  at  or  near  the  level  of  the  sea; "  and  while 
he  was  still  on  the  mountain,  with  almost  every  night  perfectly  clear,  and 
in  general  with  enchantingly  fine  definition,  the  perception  of  these  ad- 
vantages was  intensified  by  the  arrival  of  a  letter  from  the  first  assistant 
astronomer  of  the  Edinburgh  Observatory,  saying  that  there  had  hardly 
been  a  single  clear  night  there  during  ail  the  time  the  Professor  had 
been  away. 

The  conclusion  derivable  from  the  purely  astronomical  observations 
are  confirmed  by  many  of  a  different  character,  and  especially  by  the 
observed  intensity  of  the  radiation  of  the  heavenly  bodies.  Thus,  the 
first  radiation  thermometer  exposed  was  broken  in  a  few  minutes  by  the 
power  of  the  sun  proving  to  be  so  much  greater  than  had  been  antici- 
pated by  the  maker  in  England.  Two  other  thermometers  were  then 
brought  out,  that  had  been  prepared  according  to  M.  Arago's  idea,  and 
the  greater  stresoth  of  the  sun  in  France;  but,  though  marking  as  high 
as  IbO  deg.,  th<^y  were  soon  proved  to  be  insufficient  to  register  the  ex- 
traordinary intensity  of  the  sun's  rays  there;  for  by  10  o'clock  in  the 
morning  the  mercury  had  not  only  reached  the  top  of  the  scale  (180°), 
but  was  filling  the  upper  bulb  to  an  unknown  extent. 

This  excessive  radiation  abundantly  proved  that  Guajara  was  precisely 
the  place  for  the  normal  series  of  actinometer  observations  required  by 
Sir  John  Herschel.  For  this  purpose  two  actinometers  at  least  were  ne- 
cessary ;  but  up  to  the  time  of  leaving  England  neither  the  Prof,  nor  his 
friends  could  hear  of  the  existence  of  more  than  one.  That  one  belonged 
to  Mr.  Airey,  and  he  not  only  lent  it  to  him,  but  ordered  a  second  one  to 
be  made  and  sent  out  to  Teneriff'e  as  soon  as  possible.  Unhappily,  it 
only  arrived  as  he  was  leaving  the  island,  on  the  26th  of  September, 
and  then  in  a  damaged  condition,  while  the  other  one,  when  opened  on 
the  mountain,  was  found  to  have  been  injured  in  its  most  essential  part 
— the  internal  thermoraeier — as  well  as  to  have  leaked.  Means,  how- 
ever, of  getting  over  these  diificulties  were  extemporized,  and  observa- 
tions were  began  in  that  region  so  promising  for  sohir  radiation  ;  but  on 
the  siecond  day  the  gradual  shrinking  of  the  wooden  parts  of  the  appa- 
ratus split  the  glass  parts — "  the  end,"  says  Prof.  Smyth,  "  of  too  many 
of  our  instruments  in  that  climate,  where,  besides  the  direct  radiation, 
there  reigned  a  continual  dryness,  with  a  severity  unmitigated,  beyond 
any  precedent  known  to  the  opticians  at  home." 

Happier  was  the  inc  nry  into  the  radiation  of  the  moon  by  means  of 
the  Admiralty  delicate  iaermomultiplier,  lent  by  M.  Gassiot.  The  posi- 
tion of  the  moon  was  by  no  means  favorable,  being  on  the  night  of  the 
full,  19°  south  of  the  equator  ;  but  the  air  was  perfectly  calm,  and  the 
rare  atmosphere  so  favorable  to  radiation,  that  a  very  sensible  amount  of 
heat  was  found  both  on  this  and  the  following  nigiit.  The  absolute 
amount  was  small,  being  about  one-third  of  that  radiated  by  a  candle  at 
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a  distance  of  15  feet  ;  but  the  perfect  capacity  of  the  instrument  to 
measure  smaller  quantises  still,  and  the  confirmatory  result  of  groups  of 
several  hundred  observations,  leave  no  doubt  of  the  fact  of  their  having 
been  enabled  to  measure  here  a  quantity  which  is  so  small  as  to  be  alto- 
gether inappreciable  at  lower  altitudes. 

("To  be  Continued  J 


Photographs  on  Factitious  Ivory*   By  J.  E.  Mayall,  London. 
Patent,  dated  October  24,  1855. 

This  invention,  by  the  well  known  photographer  of  Regent  Street, 
relates  to  the  use  of  artificial  ivory  for  receiving  photographic  pictures 
instead  of  glass  or  paper.  This  artificial  material,  which  possesses  all 
the  properties  and  beautiiai  finish  of  ivory,  and  allows  of  any  subsequent 
tinting  of  the  image,  and  the  obtainment  of  superior  softness  in  the  semi- 
tints,  is  what  is  known  in  France  as  Pinson's  artificial  ivory,  consisting 
of  a  compound  of  gelatine  and  alumina.  This  material  is  prepared  in 
the  form  of  slabs,  for  the  photographer's  use,  in  this  way ; — The  tablets 
or  slabs  are  composed  of  gelatine  or  glue  in  its  natural  state,  c^nd  are 
immersed  in  a  bath  of  alumina,  which  is  held  in  solution  by  sulphuric 
or  acetic  acid  ;  by  this  means,  a  complete  combination  takes  place  be- 
tween the  alumina  and  the  gelatine  or  glue.  The  tablets  or  slabs  should 
remain  in  the  balh  a  sufficient  time  to  become  thick  enough  for  the  pur- 
pose for  which  they  are  required,  and  to  allow  the  alumina  to  entirely 
penetrate  them  and  incorporate  itself  therewith  ;  they  are  then  removed 
and  allowed  to  dry  or  harden,  when  they  may  be  dressed  and  polished  by 
any  of  the  ordinary  and  well  known  processes  for  polishi-ng  ivory. 

Artificial  ivory  tablets,  capable  of  bearing  a  fine  polish,  may  also  be 
made  by  mixing  alumina  directly  with  gelatine  or  glue  ;  but  this  process 
is  not  so  satisfactory  as  the  process  hereinbefore  described,  since  the 
thickening  produced  by  the  admixture  of  the  alumina  with  the  gelatine, 
renders  the  manufacture  of  the  sheets  both  difficult  and  expensive. 

Another  composition  of  artificial  ivory  which  is  employed,  consists  of 
equal  portions  of  bone  or  ivory  dust,  used  either  separately  or  combined, 
and  albumen  or  gelatine,  the  whole  being  worked  into  a  paste,  and  after- 
wards rolled  out  into  sheets  by  suitable  rolling  or  flattening  mechanism. 
The  sheets  are  then  allowed  to  harden  by  exposure  to  the  atmosphere, 
and  are  cut  into  slabs  or  tablets  of  the  required  size.  But  it  is  preferred 
to  use  two  parts  of  fine  powdered  baryta,  and  one  part  of  albumen,  well 
worked  together,  and  rolled  out  into  slabs.  The  best  plan  hitherto  dis- 
covered for  working  the  materials  together,  is  that  commonly  used  in  the 
manufacture  of  Parian  marble;  this  composition  may  also  be  used  spread 
upon  paper,  if  desired.  These  slabs  or  tablets  are  then  carefully  scraped, 
to  give  them  a  perfectly  even  surface.  They  are  then  washed  with  alcohol, 
to  remove  any  impurity  therefrom,  and  are  prepared  in  the  ordinary  manr 
ner  to  receive  positive  pictures.  The  pictures  having  been  printed,  the 
entire  slab  or  tablet  may  be  immersed  for  a  few  minutes  in  a  weak  solu- 
tion of  nitro-sulphuric  acid  cr  nitro-hydrochloric  acid,  forth'?  purpose 
*  From  the  Lend.  Prac.  Mech.  Journal,  Jan.,  1857. 
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of  rendering  the  picture  more  clear  and  brilliant.  It  is  then  fixed  in  the 
usual  manner  with  hypo-sulphite  of  soda,  and  is  washed,  and  then  dried 
on  a  marble  or  other  slab,  or  under  pressure,  to  prevent  it  from  warping. 


Improvements  in  Knitting  Machinery.* 

Besides  the  great  inventions  which  startle  the  world  at  their  first  an- 
nouncement by  the  magnitude  of  their  expected  results,  there  are  others 
of  more  modest  pretensions  %.hich  should  have  interest  for  us  from  the 
stimulus  they  give  to  further  improvement.  In  the  present  number  we 
publish  r.  selection  from  the  more  recent  of  the  enrolled  specifications, 
relating  tv.  ihe  manufacture  of  knitted  fabrics,  for  the  purpose  of  showing 
the  direction  vvhich  invention  is  taking  in  that  branch  of  industry.  This 
example  of  progress  is  an  apt  illustration  of  the  relation  which  a  new 
idea  struck  out  bears  to  succeeding  improvements ;  and  as  such,  it  may 
be  well  to  consider  the  case  here  presented  to  om  view  ;  for  the  advance 
made  in  knitting  machinery,  though  slow,  and  sJently  effected,  is  still 
worth  calling  an  advance — inasmuch  as  the  speed  cf  production  has 
been  greatly  increased,  though  much  yet  remains  to  be  done  to  bring 
the  hosiery  manufacture  on  a  par  with  that  of  lace  or  woven  goods.  The 
most  notable  improvement  in  knitting  machinery  effected  during  the 
present  century,  is  the  introduction  of  the  circular  knitting  frame  :  this 
was  hinted  at  by  the  late  ingenious  mechanician  and  engineer.  Sir  Isam- 
bard  Brunei,  and  a  machine  designed  on  this  principle  was  even  patented 
by  him  in  th,  year  1816  ;  but  nothing  came  of  this  valuable  suggestion, 
and  it  was  forgotten,  if  ever  known  by  the  trade,  only  to  be  raked  up 
and  brought  against  the  inventor  of  the  first  successful  circular  machine; 
who,  being  a  foreigner  (a  Belgian  we  believe),  patented  his  improve- 
ments in  England  in  1842,  as  a  communication  to  Mr.  Tielens.  Quickly 
following  upon  this  were  a  series  of  improvements  introduced  by  M. 
Claussen,  and  patented  by  him  in  the  years  1845  and  1847.  The  utility 
of  this  ingenious  mode  of  applying  rotary  motion  to  the  working  parts 
of  a  knitting  machine,  w  is  fully  demonstrated  some  six  years  ago  ;  and 
the  French  department  of  the  Great  Exhibition  of  1851,  gave  further 
proof,  if  that  were  wanting,  of  the  efficiency  of  that  class  of  machine- 
ry. Among  the  group  of  seven  specifications  selected  to  illustrate  the 
recent  progress  of  the  knitting  manu  .ctures,  it  will  be  seen  that  five 
relate  to  circular  machines  ;  thus  marking  the  esticnation  in  which  the 
original  idea  of  Brunei  is  now  held  by  the  trade.  But  there  is  another 
circumstance  worthy  of  note  as  showing  the  value  of  a  casual  hint,  and 
that  is,  the  use  which  several  of  these  patentees  now  propose  to  make 
of  the  well  known  double-headed  and  hinge-bearded  needles  Their 
applicatioh  is  not  even  confined  to  our  own  manufacturers,  for  an  inven- 
tor, from  the  other  side  of  the  Atlantic,  proposes  the  introduction  into  a 
circular  machine  of  the  hinge-bearded  needle,  and  that  apparently  under 
the  idea  that  he  is  the  originator  of  the  needle  as  well  as  the  means  of 
using  it.  The  credit  of  introducing  the  double-headed  needle,  which 
permits  of  the  manufacture  of  ribbed  fabrics  with  like  faces  on  both 
•  From  Newton's  Lond.  Journ.,  Nov.  1856, . 
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sides,  is  due  to  Messrs.  Townsend  and  Moulden,  who,  in  1849,  patented 
this  improvement,  and  with  it  the  jointed  or  hinge-beard,  which  enables 
the  formed  loop  to  be  pushed  off  the  needle  without  the  use  of  a  presser- 
bar  for  depressing  the  needle  beard  and  allowing  the  loop  to  slide  over 
it.  Trifling  as  these  improvements  may  appear  to  one  not  engagp'd  in 
the  trade,  we  get  to  understand  far  better  their  value  and  the  credit  due 
to  th'  ir  originators,  when  we  see  them  used  by  other  inventors  as  the 
stepping-stones  to  further  improvements.  Whether  the  tune  is  ever  again 
to  return  when  inventors  will  resume  their  proper  place  in  the  estimation 
of  mankind,  we  know  not  ;  but  appealing  as  we  do  to  a  public  that  can 
rightly  appreciate  the  labors  of  others  in  quickening  the  pulse  of  industry, 
and  through  it  of  commercial  enterprise — we  care  not  to  count  with  those 
who  ignore  the  existence  of  the  men  to  whom  we  are  indebted  for  the 
ever  increasing  benefits  presented  to  us,  either  in  the  form  of  cheaper  or 
better,  or  hitherto  unknown  articles  of  manufacture,  or  of  increased  facil- 
ities of  transit  for  ourselves,  our  goods,  or  our  thoughts  and  wishes. 
This,  therefore,  must  be  our  excuse,  if  any  were  neeaed,  when  we  point 
attention  to  unpretending  improvements  which  have  neither  been  trump- 
eted to  fame  by  injudicious  friends,  nor  decried  and  denounced  into 
public  notice  by  as  injudicious  enemies. 

Messrs.  Townsend  and  Moulden's  needles,  which  offer  the  advantages 
above  stated,  are  designed  by  four  out  of  seven  of  these  patentees,  to 
take  the  place  of  the  ordinav  needle.  But  while  the  existence  of  the 
old  stocking-frame,  as  left  \<.  is  by  the  J'.ev.  William  Lea,  is  threatened, 
we  find  another  inventor  sti-pping  forward  to  rescue  it  from  oblivion,  and 
impart  to  it  new  vitality  by  the  addition  of  the  Jacquard  apparatus.  It 
would  astonish  the  original  inventor  of  this  beautiful  contrivance,  where- 
by an  apparent  intelligence  is  imparted  to  inanimate  matter,  could  he  but 
see  the  uses  to  which  his  great  discovery  has  been  already  applied. 
After  performing  wonders  on  the  loom,  it  was,  comparatively  lately,  in- 
troduced to  the  lace  machine,  and  with  the  like  results  ;  and  now,  thanks 
to  Mr.  Turner,  of  Leicester,  it  is  brought  to  act  upon  the  needle  beards 
of  the  common  slO(  king-frame,  and  produce  patterns  in  the  fabric  with 
the  greatest  ease.  We  look  with  interest  on  the  success  of  this  sugges- 
tion of  Mr.  Turner,  for  it  is  a  move  in  the  right  direction,  and  shadows 
forth,  as  we  believe,  a  new  era  in  the  majulacture  of  hosiery;  for  the 
Jacquard  being  once  successfully  applied,  and  varieties  of  patterns  pro- 
duced with  facility,  the  demands  of  the  public  will  become  more  exacting, 
and  progress  will  necessarily  result. 


Dyeing. 

M.  Fr.  Kuhlmann  having  remarked  that  when  e;^s  were  dyed,  some 
of  them  took  the  colors  better  than  others,  ?nd  that  this  fixation  of  the 
color  took  place  without  any  mordant,  was  led  to  suppose  that,  in  these 
x;ases,  the  fixation  was  due  not  to  the  calcareous  salt  of  which  the  egg- 
shell is  formed,  hut  to  an  azotized  coaing  upon  its  surface.  This  sup- 
position was  verified  by  experiment.  \s  .!.a  coating  of  the  egg-shell  is 
\exy  analogous  to  albumen,  this  latter  substance,  coagulated  by  heat, 
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was  tried  separately  in  baths  of  Brazil  wood,  &c.,  and  its  absorbing 
f)Ower  thus  shown.  M.  Kuhlmann  then  tried  the  use  of  this  substance, 
tor  the  purpuse  of  increi.sing  the  jibsorbing  power  of  different  tissues ; 
he  obtained  very  favorable  results  with  cotton,  less  distinct  with  silk, 
scarcely  perceptible  with  wool ;  these  trials  were  raade  with  Brazil 
wood,  maddtr,  and  Cainpeachy  wood.  After  albumen,  he  tried  with 
the  same  success  railk  and  caseura,  which  may  be  coagulated  on  the 
surface  of  the  tissues  by  means  of  an  acid.  Milk,  especially  alone  or 
in  connexion  with  mordants,  gave  the  cotton  very  full  colors.  He  ex- 
perimented also  upon  gelatine  coagulated  by  tannin,  and  obtained  re- 
sults, although  feeble,  wiihout  mordants.  He  also  showed  that  albu- 
men may  serve  as  a  medium  ibr  precipitating  upon  stutfs,  metallic 
oxides,  with  which  it  forms  insoluble  compounds;  in  dyeing,  stuffs  im- 
pregnated with  these  compounds,  absorb  colors  with  more  ease  than  if 
they  had  been  prepared  either  with  albumen,  or  with  the  same  metallic 
?ialts  alone.  Analogous  rtsults  were  obtained  with  tannin-gelatine. — 
Vlnstitut,  2^1  h  JYovember. 


Specifications  of  a  patent  granted  to  A-L^XAinDTA.^  Tolhausen, /or  a  new 
process  of  producing  chemical  writing  and  of  marking  and  inscri- 
bing chemically,  any  characters  or  figures  upon  paper  or  other  sub- 
stance of  similar  character;  being  a  communication. — Dated  March 
2(3,  1856. 

This  invention  consists  in  a  process  for  producing  chemical  marks  or 
writing  on  paper,  wiihout  using  a  liquid  like  common  inks,  by  employ- 
ing chumically  prepared  paper,  and  a  chemically  prepared  pencil,  st}le  or 
other  like  instrument,  to  trace,  write,  or  mark  on  the  paper,  whereby  the 
salts  or  substances  in  the  pencil  and  paper,  when  they  come  in  contact, 
will  chemically  unite  under  hygroscopic  conditions  at  the  natural  tempe- 
rature of  the  atmosphere,  and  will  form  visible  chemical  colored  marks 
or  writing  on  the  paper.  Hygroscopic  conditions  are  necessary  to  the 
process  to  effect  chemical  writing :  moisture  is  the  ngent  which  enables 
the  salts  or  substances  used  to  eff'ect  chemical  union,  but  no  liquid  is 
employed. 

To  prepare  the  paper,  the  common  sizing  that  is  used  for  writing 
paper  is  saturated  with  a  salt  or  salts,  or  substances  of  considerable  solu- 
bility, and  which,  when  dried  with  the  paper,  will  maintain  its  dryness 
and  freedom  from  moisture  under  ordinary  atmospheric  changes.  Color- 
less salts  or  substances  are  preferred  for  this  purpose,  or  they  may  be  of 
such  a  light  tint  as  not  to  be  different  froiu  the  color  of  writing  paper. 
This  salt  or  salts,  or  substance,  is  to  form  the  ground  for  the  colored 
marks  or  writing  to  be  produced  on  the  paper.  Various  salts  may  be 
used  for  this  purpose,  according  to  the  color  of  the  marks  or  writing  to 
be  produced  :  For  instance,  to  produce  blue  marks  or  writing,  the  paper 
is  prepared  with  ferrocyanide  of  ammonium,  which  is  very  soluble  in 
water,  or  with  salicylic  salts.  To  make  black  marks  or  writing,  inUigolic 

•Frem  Newton's  Lond.  Journ.  of  Arts  and  Sciences,  Nov.  18r)6. 
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salts,  euxanthic  salts,  and  morphine  salts  are  used.  To  make  red  marks, 
meconic  salts,  kemenic  salts,  pyrotneconic  suits,  and  angelic  salts  are 
used.  To  produce  green  writing  or  marks,  the  paper  is  prepared  with 
catfeic  or  themic  sails.  These  salts,  either  singly  or  a  mixture  of  those 
specified  for  each  color,  are  mixed  with  the  sizing  of  the  paper,  which 
is  applied  in  the  usual  manner,  and  the  paper  is  afterwards  dried 
and  pressed  in  the  common  way.  No  certain  quantity  of  these  salts 
requires  to  be  described,  but  about  one  ounce  of  any  of  them  is  sufficient 
to  impregnate  the  sizing  for  about  half  a  ream  of  common  foolscap  paper ; 
a  lesser  quantity  being  used  to  produce  feebler  colors,  and  more  to  pro- 
duce darker  shades.  Other  well  known  salts  than  those  specified  may 
also  be  used,  but  those  named  will  ett'ect  the  results  herein  described — • 
the  principal  feature  of  this  invention  being  to  produce  chemical  writing 
■without  an  ink.  The  patentee  now  takes  a  deliquescent  salt,  and,  for 
cheapness,  he  prefers  a  ferric  oxide — the  nitrate,  chloride,  or  sulphate 
of  iron,  obtained  in  any  of  the  usual  methods.  This  salt  is  triturated 
and  mixed  intimately  with  plastic  clay,  in  about  the  quantities  of  an 
ounce  of  salt  to  a  like  quantity,  by  weight,  ot  clay  or  similar  substance. 
The  ferric  clay  is  then  moulded  into  any  desired  form  to  constitute  a 
pencil  or  tracing  instrument,  and  is  afterwards  baked  in  an  oven,  to  drive 
oflf  the  moisture  by  heat.  The  heat  is  continueil,  at  about  212°  Fahr., 
to  drive  ofl'  all  the  moisture  and  to  harden  the  clay.  When  this  is  ac- 
complished, the  ferric  pencil  or  tracer  is  removed  from  the  oven  or  other 
place,  and  plunged  into  molten  bees-wax,  spermaceti,  or  any  substance 
of  similar  character,  which  will  form  an  air-tight  coating,  and  not  decom* 
pose  the  ferric  salt.  The  chemical  pencil  or  tracer,  thus  produced,  may 
be  placed  between  strips  of  wood,  like  a  common  lead  pencil,  or  it  may 
be  placed  in  a  metal  pencil-case,  and  the  point  of  it  scraped  to  expose 
it  to  the  air.  The  chemically  prepared  paper,  previously  described,  is 
now  traced,  pressed,  or  written  upon  with  the  pencil  or  instrument 
described.  The  ferric  salt  in  the  said  pencil,  during  the  act  of  writing, 
when  exposed  to  the  atmosphere,  absorbs  moisture  ;  and  when  it  (the 
ferric  salt)  comes  in  contact  with  the  salt  or  substance  in  the  prepaied 
paper,  the  salts  or  substances  in  the  pencil  and  paper  unite  chemically 
(forming  double  decomposition),  producing  a  new  ferric  compound  in 
the  prepared  paper,  and  thereby  producing  chemical  colored  characters, 
marks,  or  writing.  Any  of  the  ferric  salts  named  for  the  pencil  will 
produce  the  different  colors  mentioned  on  paper  prepared  with  the  sub- 
stances heretofore  specified  for  producing  these  colors.  The  pencil 
or  tracer  may  also  be  made  of  a  very  porous  substance,  which  may  be 
steeped  in  a  solution  of  ferric  salt,  then  dried  to  expel  the  moisture, 
leaving  the  salts  in  fine  crystals  in  its  pores:  it  is  then  plunged  into 
bees-wax,  as  described,  for  the  above  described  pencil,  and  for  the  same 
purpose.  I'ype  may  be  formed  in  the  same  manner  as  the  ferric  clay 
pencil  described,  and  chemical  printing  may  be  executed  without  the 
use  of  common  topical  ink,  which  in  some  cases  may  be  advantageous. 
A  very  porous  fountain  pencil  may  also  be  made,  one  whose  pores  will 
permit  fine  ferric  salt  to  percolate  as  it  were  through  them,  and  be  trans- 
mitted to  the  paper  in  the  act  of  tracing  or  writing,  and  impressed  on 
the  paper  by  a  hard  point  on  the  pencil,  to  bring  the  salt  or  salts  in  the 
Vou  XXXIII.— TuiBD  Skriks.— No.  3.— .Mabcu.  1857.  17 
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pencil  and  prepared  paper  into  contact,  when  the  two  will  unite  \inder 
hygroscopic  conditions  of  the  ferric  salt,  and  produce  the  chemical  marks 
and  writing  heretofore  described. 

Another  method  of  obtaining  the  hygroscopic  condition  necessary  ta 
form  a  chemical  union  between  the  salt  or  substance  in  chemically  pre- 
pared paper  and  a  pencil,  without  employing  a  deliquescent  salt  to  pro- 
duce chemical  writing  on  paper,  is  to  use  glycerine  as  a  component  part 
of  the  chemical  pencil  or  marker.  Without  the  employment  of  a  solution 
it  will  alford  the  same  requisite  amount  of  moisture  as  a  deliquescent  salt. 
Paper  prepared  with  starch,  as  a  sizing,  will  produce  blue  marks  or 
writing,  if  it  be  traced  upon  with  a  porous  pencil  or  fountain  pencil  con- 
taining iodine  and  gljcerine — the  latter  not  being  present  as  a  liquid,  but 
simply  as  a  hygroscopic  agent. 

Another  method  of  producing  the  same  chemical  marks  or  writing  on 
paper  as  those  described  is,  to  prepare  the  paper  in  the  same  manner  as 
that  first  described,  and  employ  a  dry  salt  in  the  pencil,  and  supply  the 
hygroscopic  conditions  necessary  to  form  the  chemical  union  of  the  chemi- 
cally prepared  paper  and  pencil  during  the  act  of  writing  or  tracing,  by 
placing  a  moist  sheet  of  paper  under  the  paper  to  be  written  upon;  or 
they  may  be  supplied,  after  tracing  or  writing,  by  pressing  a  sheet  of 
moistened  paper  on  the  written  or  traced  surflice  ;  by  either  of  which 
acts  the  salts  will  receive  the  necessary  supply  of  moisture  to  enable  them 
to  form  double  decomposition,  and  produce  chemical  marks  or  writing 
on  the  paper.  The  salt  or  salts  preferred  for  making  the  dry  salt  chemi- 
cal pencil,  for  producing  chemical  writing  or  marking,  of  the  character 
described,  are  the  tartrate  of  iron,  the  terpersulphate  of  iron,  or  any  of 
the  permanent  iron  salts. 

Heretofore  it  has  been  a  desideratum  to  obtain  a  superior  substitute  for 
the  common  lead  or  plumbago  pencil  and  the  crayon,  and  also  for  the 
method  of  writing  with  a  fluid-like  ink.  The  lead  pencil  and  crayon  only 
make  mechanical  marks,  which  are  easily  erased  ;  and  writing  with  ink 
is  troublesome,  because  the  pen  has  to  be  often  replenished. 

This  improved  method  or  process  will  produce  chemical  marks  or 
writing  equal  to  those  made  by  inks  ;  and  the  method  of  writing  or 
-producing  them  is  as  easy  as  the  act  of  writing  with  a  common  pencil. 
It  will  be  a  superior  method  of  writing  on  books  and  bills,  and  making 
permanent  records  on  paper.  It  will  afford  security  against  alteration 
of  the  writing  on  records,  as  it  will  require  the  specific  salts  in  the  pen- 
cil and  paper  to  produce  a  writing  similar  in  color  and  shade  to  that 
which  is  attempted  to  be  supplanted,  changed,  or  altered,  and  to  that  on 
the  part  of  the  document  written  upon.  This  process  obviates  the  evils 
and  objections  incident  to  the  use  of  a  common  pencil  or  pen  and  ink. 

The  patentee  claims  "  producing  chemical  marks,  records,  or  writing, 
on  chemically  prepared  paper,  as  described,  by  tracing,  pressing,  or 
writing  with  a  chemically  prepared  pencil,  style,  tracer,  type,  or  other 
suitable  instrument,  on  such  paper,  under  the  hygroscopic  conditions 
herein  described,  or  in  any  manner  substantially  the  same." 
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In  the  ordinary  manufacture  of  cylindrical  boilers,  the  plates  are  so 
arranged  that  the  riveted  joints  run  in  lines  parallel  to  the  axis  of  the 
boiler,  and  in  planes  perpendicular  to  the  axis;  or,  in  other  words,  the 
joints  run  in  the  direction  of  the  length  of  the  boiler,  and  at  right  angles 
to  it.  The  joints  running  parallel  to  the  axis  of  the  boiler,  or  the  longi- 
tudinal joints,  it  is  well  known,  are  subjected  to  a  greater  strain  tharr 
those  crossing  them  at  right  angles  and  running  round  in  planes  perpen- 
dicular to  the  axis,  and  consequently  the  longitudinal  jointing  is  the 
weakest,  and  the  part  of  the  boiler  first  to  give  way  under  great  pressure. 

In  order  to  remove  this  defect,  Mr.  E.  T.  Wright,  of  Wolverhampton, 
has  patented  an  invention  which  consists  in  so  arranging  the  riveted 
joints  of  boilers,  and  other  articles  of  similar  manufacture,  that  they 
shall  not  run  parallel  to  the  axis,  but  in  a  line  oblique  thereto,  the  lines 
of  plates  being  made  to  run  round  the  axis  of  the  boiler  in  a  helical  or 
corkscrew  direction,  and  the  joints  either  at  right  angles  to  one  another, 
or  varying  from  a  right  angle,  so  as  to  be  oblique  to  the  direction  of  the 
greatest  strain.  "  By  thus  placing  the  lines  of  riveted  jointing  oblique 
to  the  direction  of  greatest  strain,"  says  Mr.  Wright,  "  any  given  amount 
of  such  greatest  or  lateral  strain  is  resisted  by  a  greater  length  of  jointing, 
and  consequently  greater  nun^ber  of  rivets,  than  when  such  line  of  joint- 
ing is  situated  parallel  to  the  axis  of  the  boiler,  whilst  the  whole  length 
of  jointing  and  number  of  rivets  in  the  boiler  is  not  increased,  or  is  in- 
creased only  to  an  inconsiderable  extent." 

FiiZ.  1  of  the  accompanying  engravings  represents  in  side  elevation  a. 
cylindrical  boiler  of  the  improved  construction,  with  hemispherical  ends. 


Fig.  1. 


Fig.  2. 


The  oblique  position  of  the  joints  and  the  arrangement  of  the  plates  in 
the  form  of  helices  are  so  clearly  indicated  that  a  further  description  is 
not  necessary. 

"The  amount  of  increased  strength  of  joint  will  appear,"  says  Mr. 
Wright,  "  on  referring  to  fig.  1.  The  dotted  line,  a  b,  will  represent  a 
given  length  of  lateral  strain,  say  1  yard.  This  amount  of  lateral  strain, 
instead  of  being  resisted  by  only  one  yard,  or  an  equivalent  length  of 
jointing,  it  will  be  perceived,  is  resisted  by  a  length  of  jointing  repre- 
sented by  ihe  two  lines,  a  c  and  cb,  together  equal  to  1414  yards." 

Fig.  2  represents,  in  side  elevation,  another  cylindrical  boiler.  In  this 
•  From  the  Lond.  Mccli.  Mag.,  Nov.,  185C. 
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the  plates  are  disposed  in  the  usual  manner,  but  they  are  not  rectangular, 
but  of  a  lozenge  shape,  or  have  ends  which,  although  parallel  to  one 
another,  are  not  at  right  angles  to  their  sides.  Mr.  Wright  does  not, 
however,  consider  the  mode  of  construction  shown  in  fig.  2  to  be  so 
desirable  for  boilers  as  thnt  shown  in  fig.  1,  because  the  lengih  of  jointing 
in  the  boiler  is  increased. 

The  application  of  the  invention  to  iron  ships,  &c.,  consists  of  an 
oblique  arrangement  of  the  riveted  joints,  similar  to  that  before  described 
and  illustrated. 


Experiments  on  Iron  Tar  gels. *^ 

Some  experiments  have  been  made  at  Woolwich,  to  test  the  power 
of  resistance  of  timber  lined  with  4-inch  iron  plates — the  combined  ma- 
terials being  of  the  same  thickness  as  the  immense  floating  batteries 
constructed  during  the  late  war ;  and  also  to  test  the  durability  and 
quality  of  iron  plates  manufactured  by  rolling,  as  compared  with  iron 
turned  out  by  the  hammer.  The  target  was  an  immense  construction  of 
timber,  lined  with  4-inch  plates  of  iron  of  both  descriptions,  and  the 
total  weight  was  30  tons.  This  target  was  placed  on  a  foundation  con- 
structed for  the  purpose,  and  24  rounds  of  68-pounders  were  fired  with 
the  following  results: — The  first  14  rounds  were  fired  at  a  distance  of 
600  yards,  and  after  the  first  few  rounds  the  timber  work  gave  way  in 
several  directions.  The  last  10  rounds  were  fired  at  a  distance  of  400 
yards,  and  the  work  of  destruction  commenced  was  now  consummated. 
The  timber  work  of  the  target  was  completely  broken  and  S[)lintered, 
and  the  plates  of  iron  made  by  the  rolling  process  were  cut  up  and  split, 
having  apparently  but  little  adhesion.  The  iron  plates  which  had  been 
made  by  the  old  process  resisted  the  solid  wrought  iron  shot  much  more 
successfully,  and  it  was  apparent  that  these  plates  possessed  more  adhe- 
sive power  than  the  rolled  plates.  Such  was  the  tremendous  force  of 
the  cannonade  that  the  immense  target  was  forced  by  the  concussion 
several  feet  from  the  foundation  or  box  on  which  it  was  placed.  The  last 
shot  fired  was  the  most  effective.  This  shot  went  completely  through 
the  target,  timberwork  and  iron  included.  It  was  the  subject  of  remark 
by  several  practical  men  that  the  principle  of  combining  timber  with 
iron  plates,  was,  no  doubt,  the  best  that  could  be  at  present  adopted  ; 
but  it  was  evident  from  these  experiments  that  such  plates  must  be  im- 
proved upon  before  they  could  resist  the  concussion  of  repeated  dis- 
charges of  heavy  shot. 


The  Laws  of  the  Strength  of  Wrought  and  Cast  lron.\ 

A  paper  on  the  above  subject,  was  read  at  the  Institution  of  Civil  En- 
gineers, on  Tuesday,  December  9,  by  Mr.  William  Bell. 

In  this  paper,  it  was  stated,  that  the  chief  point  had  been  the  consid- 
eration of  the  longitudinal,  as  compared  with   the  transverse,  strength 

•  From  the  Lond.  Mining  Journal,  No.  111.3. 
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of  wrought  and  cast  iron.  For  this  purpose  the  whole  of  the  experiments 
made  up  to  the  present  time,  on  tearing  asunder  or  crushing  bars  of  cast 
iron,  and  those  made  by  breaking  bars  transversely,  had  been  taken, 
and  from  tliern,  and  the  known  formula  of  elasticity,  such  values  of  the 
constants  in  the  formuhe  had  been  deduced,  as  would  satisfy  each  ex- 
periment individually.  And  by  comparison  a  general  view  of  the  accord- 
ance or  non-accordance  of  theory  with  experiment  had  been  obtained, 
and  some  general  laws  arrived  at. 

The  mathematical  theory  of  elasticity,  as  given  by  Poisson  and  Navir, 
was  assumed.  By  finding,  for  each  experimental  beam,  (he  centre  of 
gravity  of  the  area  of  cross  section,  through  which,  according  to  this 
theory,  the  neutral  axis  passed,  and  calculating  the  moment  of  the  forces 
with  respect  to  this  axis,  the  application  of  the  formulee  to  the  experi- 
ments was  easily  made. 

The  first  constant  obtained,  was  the   weight  per  square  inch  of  the 
modulus  of  elasticity,  and  this,  when  dedu-ced  from  the  transverse  strain, 
was  taken  from   the  deSexions   produced  by  small   weights,  and  in  all 
cases  wliere  the  beam  or  bar  was  very  little  strained.    For  wrought  iron, 
the  most  comparable  experiments  were  considered  to  be  those  detailed 
in  the  "  Iron  Commissioners'  Report,"  which  gave,  by  transverse  strain, 
from  12, 200  tons  to  12,750  tons  per  square   inch,  and  by  extension  of 
bars  from  12,200  tons  to  12,900  tons  per  square  inch.      For  cast  iron 
the  averages  of  Low  i\Joor,  Blaenavon,  and  Gartsherrie  irons  were  from 
tension  6305  tons,  from   compression  5698  tons,  and  from  transverse 
strain  59G8  tons  per  square  inch.     Other  experiments  on  the  transverse 
strain  of  wrcught  iron  gave  from  9000  to  14,000  tons  per  square  inch  ; 
whilst  with  cast  iron  the  results  were  found  to  vary  from  4000  to  8000 
tons.     On  this  point,  it  was  stated,  that  Mr.  VV.  H.  Darlow,  F.  R.  S.,  M. 
Inst.  C.  F.,  in  some  ex])eriments  on  the  neutral  axis,  recently  laid  before 
Ihe  Royal  Society,  found  results  nearly  agreeing  with  the  higher  number. 
Another  mode  of  arriving  at  the  value  of  the  modulus  of  elasticity, 
by  means  of  the   bending  or  breaking  weight  of  "long  pillars,"  was 
also  examined  ;  the  ratios  of  the  lengths  of  the  pillars  to  their  diameters 
being  taken  as  abscissae,  and  the  bending  weights,  obtained   both  from 
theory  and   experiment,  as  ordinates.      It  was  thus  found  that,  for  the 
experiment  on  wrought  iron  pillars  given  in  the  before-mentioned  report, 
the  curve  of  theory  agreed  very  well  with  the  curve  of  observation,  until 
the  length  became  shorter  than  seventy  times  the  thickness.     The  ex- 
periments on  cast  iron  pillars  examined  were  those  in  the  second  vol- 
ume of  "  Tredgold  on  Cast  Iron."      The  correspondence  with  theory 
was  very  good  for  those  with  the  ends  rounded,  until  the  length  became 
shorter  than  twenty  times  the  diameter ;  and  for  those  with  the  ends  fiat, 
until  the  length  became  shorter  than  fifty  times  the  diameter.     The  hol- 
low cylindrical  pill.irs,  with  one  exception — that  of  a  short  pillar — gave 
values  for  the    modulus  of  elasticity  of  from  4350  to  6680  tons.      'I'li« 
correspondence  between  theory  and  experiment  seemed,  in  the  author's 
opinion,  to  warrant  the  conclusion   that  the  theory  was  perfectly  trusL- 
worthy  when  only  small  compressions  and  extensions  were  concerned. 

The  fundamental  assumptions  usually  made  in  the  theory  of  the  strength 
of  materials  were  then  considered.     First,  that  in  a  beam  strained  trans- 
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Tersely,  the  extensions  and  compressions  of  the  particles  were  propor- 
tional to  their  distances  from  the  neutral  axis.  Second,  that  the  exten- 
sions and  compressions  were  proportional  to  the  tensile  and  compres- 
sive forces — known  as  Hooke's  law,  and  by  the  phrase,  ut  tensio,  sic 
vis.  And  third,  iiupposing  the  latter  law  to  hold  good,  that  whenever 
in  a  beam  subjected  to  transverse  strain,  the  tension  or  con)pressioii 
on  the  outside  particles  was  the  same  as  would  be  obtained  by  direct 
experiment  on  pulling  asunder  or  crushing  bars  of  the  same  material, 
the  beam  gave  way.  It  appeared,  however,  from  experiment,  that 
for  large  compressions  and  extensions,  the  law  of  Hooke  ceased  to 
be  applicable.  It  was  found  that  in  cast  iron,  this  law  did  not  ditTer 
widely  from  the  truth  within  the  range  of  the  experiments  ;  whilst  in 
wrought  iron,  although  the  diflfercnce  was  great  near  the  point  of  rup- 
ture, yet  the  curve  of  compression  was  similar  in  form  to  the  curve  of 
extension,  the  ordinates  likewise  being  nearly  equal  in  amount.  The 
true  law  might,  therefore,  be  roughly  expressed  by  saying  that,  beyond 
a  given  amount  of  force,  the  same  force  corresponded  to  all  compres- 
sions and  extensions,  thij;  force  being  nearly  the  force  of  rupture,  either 
by  longitudinal  compression  or  extension:  in  other  words,  the  force  was 
scarcely  altere<l  by  a  large  increase  of  the  compression  or  extension.  It 
was  next  considered  what  effect  this  deviation  from  the  law  of  Hooke 
would  have,  as  to  the  force  on  the  outside  particles,  as  deduced  from 
that  law  ;  the  su{)position  being  made  that  the  force  was  constant,  and 
therefore  equal  to  the  force  of  rupture  for  all  compressions  or  extensions. 
From  this  investigation,  the  author  thought  it  would  be  obvious,  that  the 
supposition  of  a  constant  force  was  ditierent  from  the  truth  in  one  direc- 
tion, while  the  law  of  Hooke  was  different  from  it  in  another,  so  that 
these  two  laws  formed  limits  between  which  the  truth  always  lay;  in 
cast  iron  the  latter  law  being  more  nearly  approximated  to  it.  It  was 
shown  that  the  results  derived  from  experiments,  by  assuming  ihe  ordinary 
law,  were  slightly  above  the  truth,  the  difference,  even  in  a  rectangular 
section  of  wrought  iron,  being  probably  less  than  20  per  cent.,  and  in 
cast  iron  still  smaller,  while  in  large  box  and  double  T  girders  with  a 
broad  bottom  flanch,  the  difference  was  practically  insensible. 

7'he  other  constant  obtained  was  the  value  m  tons  per  square  inch  of 
the  tension  and  con)pression  of  the  outside  particles,  when  the  beam 
became  ruptured  by  transverse  strain.  For  wrought  iron  the  experiments 
on  solid  iron  bars  were  fewer  than  could  be  wished,  and  gave  resnlis 
varying  between  14^}  and  1-8^  tons  per  square  inch.  In  this  material  it 
was  thought  that  it  might  probably  be  the  compressive,  rather  than  the 
tensile  force  which  determined  the  fracture.  The  only  exj)etiinen<s 
on  the  direct  compression  of  wrought  iron  were  those  on  two  bars, 
given  in  the  Iron  Commissioners'  Report — where  one  gave  way  under  a 
strain  of  14o  tons,  the  other  xiuileT  13-8  tons  per  square  inch.  The 
quality  of  iron  was  not  stated,  but  it  was  believed  to  have  been  soft. 
It  was  asserted  that  the  b-elter  kinds  of  wrought  iron  were  able  to  sus- 
tain a  greater  tensik'  force,  the  worse  kinds  a  greater  comjiressive  force. 
According  to  Mr.  Eaton  Hodgkinson's  experiments,  wrought  iron  miglit 
be  defined  to  have  its  tensile  to  its  compressive  force,  nearly  in  a  ratio 
of  equality  ;  cast  iron  to  have  those  forces  in  a  ratio  of  about  one  to  six. 
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This  being  so,  it  was  thought  worthy  of  consideration,  whether  in  the 
plates  of  a  large  wrought  iron  bridge  subjected  to  compression,  a  slightly 
inferior  quality  of  iron  might  be  used,  not  only  as  more  econoMUcal, 
but  as  better  in  itself. 

With  regard  to  riveted  iron,  the  results  from  all  the  wrought  iron  tubes 
in  the  before-mentioned  report,  gave  from  7-1  to  21-8  tons  per  square 
inch.  The  lower  numbers  were  apparently  caused  by  using  thin  pi  ites 
for  tubes  of  comparatively  large  diameter.  If  this  were  avoided,  it  was 
thought  that  in  calculating  the  strength  of  wrought  iron  tubes,  15  tons 
per  square  inch  might  be  allowed  for  the  breaking  force  on  the  outside 
particles. 

When  the  experiments  on  cast  iron  were  examined  in  this  manner, 
the  following  fact  became  apparent;  experiments  on  small  bars  broken 
transversely  gave  results  of  20  tons,  and  even  more,  for  the  tension  and 
compression  of  the  outside  particles,  when  the  experiments  were  exam- 
ined by  the  ordinary  theory.  If  these  results  were  diminished  by  20  per 
cent.,  which  it  appeared  would  more  than  make  up  the  dillerence  caused 
by  assuming  the  ordinary  law,  there  was  still  a  result  of,  say  16  tons, 
while  by  direct  experiments  on  the  tensile  force  of  cast  iron,  7  or  8  tons 
were  found  to  be  the  utmost  that  it  would  bear.  In  regard  to  this  sub- 
ject, Mr.  \V.  H.  Barlnw  had  adduced  the  alternative  hypothesis  that  the 
neutral  axis  shifted  its  position  as  the  beam  became  strained,  and  that 
when  rupture  took  place  the  neutral  axis  was  "  at  or  above  the  top  of 
the  beam."  This  hypothesis  was  considered  by  the  author  to  be  con- 
trary to  the  elementary  principles  of  mechanics;  for  as  the  sum  of  the 
compressive  forces  on  one  side  of  the  axis  must  be  equal  to  the  sum  of 
the  tensile  forces  on  the  other,  therefore  if  there  were  tensions  on  one 
side  of  the  axis,  there  must  be  an  area  out  of  which  to  get  conjpressions 
sufficient  to  balance  them  on  the  other.  As  evidence  on  tliis  point, 
in  one  material,  the  observations  of  Sir  David  Brewster  in  passing  polar- 
ized light  through  a  piece  of  glass  subjected  to  transverse  strain  were 
alluded  to. 

In  experiments  on  the  direct  tensile  strength,  it  was  assumed  that  the 
outward  force  was  uniformly  distributed  over  the  area  of  the  bar ;  in 
other  words,  that  the  resultant  of  the  external  forces  acting  on  (he  bar, 
passed  through,  and  had  the  ^ame  direction  with  the  axis,  'iliis  probably 
obtained  in  wrought  iron  from  its  great  extensibility  before  rupture;  but 
in  cast  iron  there  was  no  such  extensibility,  and  this  point  was,  therefore, 
to  some  extent,  doubtful.  If  a  few  experiments  were  made,  in  which 
the  force  deviated  from  the  axis  by  certain  large  and  measurable  amounts, 
and  then  were  made  to  approach  the  axis,  until  some  law  was  obtained 
which  could  be  tested,  this  point  would  be  set  at  res'.  A  table  was  then 
given,  showing  the  values  ot  the  forces  on  the  outside  paniclts  at  the 
time  of  rupture,  in  tons  per  square  inch,  from  which  it  appeared  that 
there  was  a  diminution  as  tlie  size  of  the  beams  incre;ised.  Beams  3 
inches  by  3  inches,  as  compared  with  those  of  I  inch  by  I  inch,  showed 
a  falling  oil'  of  strength  tn  the  extent  of  about  4  tons  per  square  inch. 
The  results  deiived  from  Mr.  Hodgkinson's  and  Mr.  T.  Culjiti's  experi- 
ments gr^ve  about  10  tons  per  squaie  inch,  when  the  sound  beams  only 
«f  the  latter  experimenter  were  included  in  the  calculation,  or  9  G  tons 
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per  square  inch  when  the  unsound  beams  were  taken  into  account. 
From  this  table  it  appeared,  that  the  breakinjT  weight  of  tolerably  large 
girders  might  be  calculated  with  considerable  accuracy,  by  using  7  or 
8  tons  per  square  inch  as  the  force  of  tension  on  the  outside  particles, 
■when  rupture  took  place. 

In  conclusion,  the  author  expressed  the  hope  that  he  had  succeeded 
in  establisliitig  the  following  propositions  : 

First.  That  in  experiments  where  the  materials  were  but  slightly 
strained,  thenrv  and  experiment  coincided. 

Second.  That  where  the  ordinary  theory  was  applied  to  the  rupture 
of  beams,  and  especially  large  beams,  of  wrought  iron,  theory  and  ex- 
periment practically  coincided. 

Third,  That  there  appeared  to  be  no  good  reason  for  supposing  that 
the  neutral  axis  shifted  its  position  to  any  extent  worth  noticing,  even 
up  to  the  time  of  fracture. 

Fourth.  That  in  cast  iron,  although  theory  seemed  to  differ  from  ex- 
periment, when  the  transverse  strength  of  small  bars  was  compared  with 
the  direct  tensile  strength,  assuming  the  latter  to  be  correctly  stated  at  7 
or  8  tons  per  sq.  inch,  yet  when  the  transverse  strength  of  "lar^e  girders 
was  compared  with  the  direct  tensile  strength,  the  coincidence  of  theory 
and  experiment  was  nearly  exact. 

Fifth.  That  the  ordinary  theory  of  the  strength  of  materials  was  more 
trustworthy  than  was  generally  supposed. 

In  an  appendix,  the  author  explained  the  formulae  used  in  examining- 
the  experiments,  and  gave  the  demonstrations  of  the  results  arrived  at; 
the  experiments  for  ascertaining  the  modulus  of  elasticity,  and  the  forces 
on  the  outside  particles  at  the  time  of  rupture,  being  examined  in  great 
detail. 

Substitute  for  Iron  Pipes  and  Brick  Sewers* 

The  heavy  cost  of  iron  mains  or  pipes,  and  the  great  expense  of  lay- 
in(y  them  in  trenches  under  roads,  together  with  their  short  duration 
(from  oxidation),  liability  to  flaws,  fractures,  defects  in  joints,  &c.,  are 
disadvanta^res  universally  felt;  and  the  interruption  of  traffic,  consequent 
upon  the  almost  constant  repairs  going  on  in  the  streets,  is  so  serious  an 
evil  that  it  is  absolutely  necessary  some  remedy  should  be  devised,  par- 
ticularly in  the  metropolis.  It  is  also  now  considered  imperative  that 
the  public  generally  should  be  provided  with  a  more  copious  supply,  and 
better  quality  of  water,  than  heretofore,  and  that  the  sewage  should  be 
quickly  collected  and  as  quickly  removed.  For  the  attainment  of  these 
objects,  substantial  and  imperishable  conduits  or  tunnels  are  essentiall} 
necessary.  The  iron  pipes  and  brick  sewers  now  in  use,  are  not  adapted 
to  the  purposes — the  first  being  costly,  rajud  in  decay,  and  rendering 
the  water  impure  ;  the  last,  although  less  costly,  absorbing  the  sewage, 
and  retaining  much  of  the  foul  matters  intended  to  be  removed  and  dis- 
charged, and  eventually  becoirdng  a  mass  of  corruption.  'l"o  provide  a 
substitute,  which  shall  be  equal  if  not  superior  to  the  famed  Roman  con- 
duits and  aqueducts,  has  occupied  the  attention  of  Mr.  William  Austin, 
•  From  the  Lond.  Civ.  Eng.  and  Arch.  Journ.,  Dec,  1856. 
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for  many  years  past,  and  he  has  at  length  produced  and  patented  an  im- 
perishable and  economical  material  in  blocks  of  peculiar  form,  for  the 
rapid  construction  of  conduits,  aqueducts,  sewers,  tunnels,  well-pits, 
mine-shat'ts,  towers,  light-houses,  and  similar  cylindrical  constructions. 
The  blocks  are  also  available  for  walls  of  buildings  in  general ;  also  for 
wharves,  sea  or  river  walls,  docks  and  harbors  ;  in  which  latter  case  a 
straight-faced  block  is  provided,  dovetailing  in  its  bed  and  end  joints 
(perforated  if  required),  and  forming  a  compact,  immovable,  indestruct- 
ible, rocky  mass,  proof  against  the  action  of  salts,  acids,  frost,  or  fire. 
Fig.  1.  Fig.  2. 


Fig.  3. 
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In  the  accompanying  diagrams,  fig.  1,  when  viewed  vertically,  shows 
a  plan  of  a  tower  or  shaft,  and  viewed  horizontally  is  a  section  of  a  tun- 
nel, aqueduct,  or  conduit,  formed  of  these  blocks,  showing  at  a,  a,  a, 
the  bonding  of  alternate  joints,  as  indicated  by  the  dotted  lines.  The 
orifices  come  opposite  to  each  other  in  succession,  as  seen  in  fig.  2,  which 
is  a  perspective  view  of  the  circular  block  ;  and  through  the  orifices, 
bolts,  chains,  dowels,  or  grout  can  be  passed  or  run  to  act  as  ties.  The 
blocks  also  dovetail  in  their  ends  or  beds,  as  seen  at  b  and  c,  figs.  3  and 
4,  securing  additional  strength  and  stability,  and  becoming  a  locked  and 
immovable  structure,  of  a  character  somewhat  similar  to  the  vertebra?  of 
animals. 

These  blocks  can  be  cut  in  a  soft  working  stone,  and  then  by  indura- 
tion be  rendered  intensely  hard  and  impervious  to  moisture  or  frost;  or 
the  blocks  can  be  formed  in  iron  moulds  from  indurated  |)ulp,  made  from 
sand,  chalk,  pebbles,  gravel,  brick-dust,  road  scrapings,  and  which,  not 
requiring  to  be  burnt  in  a  kiln,  are  consequently  not  liable  to  torsion  or 
twisting,  but  remain  perfect  fac-s^imiles  of  the  various  iron  moulds  or 
shapes. 

The  application  of  these  blocks  has  been  suggested  by  Mr.  Austin,  in 
connexion  with  his  project  (which  has  been  laid  before  the  Metropolitan 
Board  and  the  public),  for  removing  the  whole  of  the  metropolitan  and 
suburban  sewage  by  conduit  tunnels  under  each  shore  of  the  Thames. 
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All  the  sewage  now  discharges  into  the  river:  it  would  then,  as  proposed 
by  him,  be  carried  below  each  mud-bank  without  any  interruption  ;  and 
il'the  iinder-shore  tunnels  be  extended  fromFulham  to  the  mouth  of  the 
Thames,  every  particle  of  the  valuable  sewage,  when  properly  deodor- 
ised in  its  onward  progress,  would  be  eagerly  sought  for  and  applied  to 
the  poor  and  waste  lands  of  Kent  and  Essex  on  each  side  of  the  river. 
Mr.  Austin  suggests  boundary  or  limit-widlh  walls  for  the  Thames  water, 
having  the  conduit  tunnels  as  footings  for  such  walls,  to  prevent  over- 
flowing on  each  shore,  and  to  redeem  the  waste  marshes,  converting 
ihem  into  corn  and  crop  lands.  Two  important  advantages  would  thus 
be  combined — "the  removal  and  useful  application  of  sewage,"  and  "the 
rendering  the  Thames  a  most  handsome  commercial  river." 


Extract  from  the  Specification  of  a  Patent  granted  to  Isaac  Abra- 
ham Boss,  of  London,  for  Improvements  in  Preparing  Qane  in 
order  to  render  it  Suitable  to  he  Used  as  a  Substitute  for  Whale- 
bone.'^— Daied  April  29,  1856. — (A  communication.) 

This  invention  has  for  its  object,  improvements  in  preparing  cane  in 
order  to  render  it  suitable  to  be  used  as  a  substitute  for  whalebone.  For 
which  purpose  the  cane  is  first  cut  by  being  passed  between  two  circular 
saws,  the  cane  being  moved  past  the  saws  by  two  grooved  rollers,  and 
it  is  supported  by  a  grooved  bed  or  guide,  on  to  which  it  is  pressed  by 
a  pressing  roller.  The  cane-:  having  been  properly  cut  on  four  sides, 
they  are  to  be  impregnated  with  a  preparation  of  animal  matter,  which 
is  obtained  as  follows: — Bones  are  steeped  in  a  solution  of  chloride  of 
lime,  the  bones  having  afterwards  been  dried,  are  softened  by  digesting 
with  steam,  they  are  then  combined  with  a  solution  of  alum,  and  the 
filtered  liquor  obtained  is  empoyed  for  impregnating  the  canes,  by  plac- 
ino-  them  in  a  suitable  closed  vessel  with  such  fluid,  and  subjecting  the 
same  to  a  pressure  of  about  twcilve  atmospheres.  After  the  impregnated 
canes  Inve  been  dried  in  currMits  of  air,  they  are  soaked  in  a  solution 
of  alum,  and  aga.n  dried  and  finished  for  use. 


On  tfie  most   ■  onveni'nt  System,  of  Measures  and    Weights,  based  on  the 
Matural  Pace  of  Man. "^  By  C.  A.  Henschkl,  of  Cassel,  Germany.f 

Since  the  nations  of  the  civilized  world,  urged  on  by  a  new  state  of 
things,  are  progressing  and  mutually  competing  in  arts  and  sciences,  in 
commerce  and  industry,  and  all  are  beginning  to  enter  into  intercourse 
with  each  other,  it  is  no  longer  sufficient  that  each  of  these  states  should 
have  its  own  peculiar  yard  or  pound,  which  it  may  have  decreed  accord- 
ing to  its  own  convenience.  In  future,  nothing  less  than  a  general  agree- 

•  From  the  Repertory  of  Patent  Inventions, 
t  From  the  Load.  Civ.  Eng.  and  Arch's.  Jour.,  June,  1856. 

J  Translated  from  the  German:  beinj?  an  abstract  from  a  pamphlet,  in  which  the  said 
system  is  projected  according  to,  and  in  connexion  with,  the  metric  system. 
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ment  on  one  and  the  same  system  of  weights  and  measures  is  Iike!y  to 
meet  the  wishes  of  all  concerned. 

That  an  agreement  of  this  kind  is  becoming  indispensable  in  modern 
times,  has  been  pretty  generally  conceded,  tliong-li  as  yet  it  has  never 
been  taken  irito  serious  consi(Jeration,  owing  partly  to  the  obstacles  in 
the  way  of  introducing  it  being  considered  ir)surn)0untable,  partly  to 
a  misconception  of  a  measure  which  nature  herself  has  indicated  in  the 
construction  of  our  own  body — namely,  tiie  pace  ot  man,  which  is  not 
only  necessary  to  accomplish  locouiotion,  but  is  also  clearly  indicated  as 
beiiiu'  the  most  |)roper  lor  taking  measures.  People  began  to  think  that 
the  length  of  the  human  foot,  instead  of  the  pace,  would  prove  the  most 
desirable  measure,  and  accordingly  the  same  was  fixed,  but  differently 
in  each  place,  without  having  regard  to  uniformity;  so  that  a  multiplicity 
of  m<  asures  was  gradually  brought  into  existence,  from  which  state  of 
thiiigs  we  have  sulfered  since  the  building  of  the  tower  of  Habel  to  the 
present  day.  None  of  the  measures  thus  introduced  and  adopted  lor  the 
transactions  of  daily  life,  such  as  the  yard,  conJ,  &c,,  are  cajiable  of  af- 
fordinn^  that  convenience  and  simplicity  which  ttie  natural  pace  possesses, 
not  excepting  even  the  metric  system,  constructed  with  all  the  advantage.s 
which  science  has  been  able  to  offer. 

In  spite  of  all  that  has  been  done  to  systematize  and  fix  tjje  metre,  and 
the  admirable  exactitude  in  pointing  out  and  determining  some  foot- 
measures,  such  as  tlie  Prussian  foot,  determined  by  Bessel  in  the  year 
I8l6,  the  soldier,  in  all  parts  of  the  globe,  constantly  exer(!ises  and  ma- 
noeuvres by  paces.  He  hurriedly  takes  Ids  n)easnre  of  the  ground  by 
paces,  and  by  the  same  process  he,  as  well  as  the  sportsman,  takes  his 
shooting  distance.  In  the  same  way,  geometers  take  sketclies  for  com- 
plicated details;  and  by  exactly  the  same  process,  the  traveler  measures 
and  n)arks  the  length  of  remarkable  edifices,  places,  vessels,  &.c.  Nay, 
even  in  common  conversation  we  are  luore  easilv  under.stood  it  moderate 
distances  are  described  in  paces;  and  all  lor  the  obvious  reascm  that,  by 
means  of  our  daily  practice  of  pacini;,  the  length  of  the  pace  is  always 
the  most  clearly  before  our  mind.  But,  at  tiie  same  time,  people  have  un- 
fortunately been  guilty  of  inconsistency  in  a(J('pfing  an  artificial  unit  of 
measurement  for  other  dimensions  of  one  and  the  same  object,  particu- 
larly the  height  of  houses,  lowers,  masts,  trees,  inountains,  and  hills; 
thus  the  relation  between  leirgth  and  height,  which  is  flir  more  important 
than  the  absolute  size  of  these  tlimen>iot)s,  has  been  distuibed  to  such  a 
degree,  that  the  intended  clear  percepiibility  of  things  cannot  be  accom- 
plished unless  by  a  tedious  reduction  ol  figures.  'I  he  simultaneous  use 
of  two  measuring  units  (not  to  mention  ih^^  legion  of  others)  is,  therefore, 
it  must  be  conceded,  a  ujreat  evil,  calculated  to  render  most  difficult  all 
insight  and  judgment,  whenever  siicli  must  be  taken  insianter;  and  our 
wishes  for  a  uniform  system  are  silenced  by  our  having  l)ecome  accus- 
tomed to  believe  that  it  cannot  be  otherwise.  Fortunately,  however,  the 
evil  alluded  to  is  not  a  necessary  one,  for,  having  created  it  ourselves, 
under  a  false  view  of  things,  it  will  l)e  admitted  that  we  are  at  liberty  to 
do  away  with  it,  alter  fia\ing  gained  a  juster  conception  of  the  suljject. 
And  we  can  abolish  the  evil  by  adopting  a  measure  of  exclusive  validity, 
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than  which  nothing  is  better  adapted  to  meet  the  exigency — namely,  the 
pace,  owing  to  its  peculiar  convenience  lor  the  use  of  man. 

The  process  of  measuring  will  thus  be  brought  to  its  third  and  last  stage, 
that  of  convenience  and  simplicity;  and  the  only  problem  yet  to  be  solved 
will  be  to  qualify  the  pace  of  man  for  an  exact  measure  by  properly  de- 
termining it,  as  the  same  has  been  used  since  the  earliest  ages  of  man  for 
an  approximative  measure;  and  tinally  to  construct  on  that  basis  a  system 
of  weights  and  measures  analogous  to  the  metrical  system,  which  would 
be  most  capable  and  sure  ol  being  easily  introduced,  owing  to  the  metri- 
cal system  now  being  pretty  generally  known. 

In  order  to  ascertain  the  average  length  of  the  human  pace,  the  author 
has  counted  the  paces  of  many  persons,  made  on  a  piece  of  ground 
"which  had  been  previously  measured  and  was  clearly  perceptible  from 
his  room  ;  and  as  those  whose  paces  he  studied  were  not  aware  of  being 
observed,  their  pace  was  as  natural  as  could  be  desired.  The  average 
of  100  observations  gave  the  result,  that  the  length  of  the  pace  is  equal 
to  800  millimetres,  with  few  very  sliglu  (iilferences.  Further  observa- 
tions were  made  by  some  officers,  who  took  an  interest  in  the  matter, 
and  noted  down  the  movements  of  troops  on  the  road.  If  the  regiments 
of  the  guards  are  excluded,  owing  to  the  unusual  size  of  the  men,  the 
result  of  the  military  observations  coincides  precisely  with  the  measure- 
ment of  the  average  pace  ot  civilians,  viz:  =bOO.  This  average  length 
of  pace,  so  well  determined  in  figures  by  08  metres,  as  well  as  the 
almost  exact  harmony  of  the  result  of  both  trials,  cannot  be  considered 
as  being  the  consequence  of  a  natural  relation  between  metre  and  pace, 
but  only  as  a  favorable  coincidence,  which,  in  this  instance,  is  very 
•welcome,  because  the  introduction  of  a  normal  pace-measurement  will 
be  greatly  facilitated  by  the  aid  of  the  metre.  At  the  same  time,  all 
those  who  consider  the  metre  essential  as  a  constant  natural  measure,  and 
are  wont  to  regard  the  number  of  40  millions  of  metres  as  being  the  cir- 
cumference of  the  globe,  will  be  satisfied  when  they  see  that  such  num- 
ber can  be  just  as  well  expressed  by  50  miilions  of  paces. 

As  regards  the  subdivision  of  the  normal  pace,  the  metre  and  other 
decimal  measures  having  preceded,  it  must  be  admitted,  without  hesi- 
tation, that  it  will  be  best  to  regulate  the  pace,  according  to  the  decimal 
system,  excepting,  j)erl)a;)s,  those  measurements,  which  in  the  daily  trims- 
actions  of  the  reiaii  trade,  at  market,  in  shops,  &c.,  can  be  most  con- 
veniently arranged  by  continuously'  halving  measures  and  weights  In 
the  first  place,  thereioie,  the  jiace  is  to  bi:-  divided  into  ten  equal  parts, 
which  tenths  (being  about  the  breadih  ol  the  human  foot)  we  may  name 
"new  feet."  If  a  tenth  of  such  "  new  foot"  is  named  "new  inch,"  a 
tenth  part  of  a  "  new  inch"  being  Ciilled  "new  line,"  a  system  would  be 
formed,  perfectly  an^dogous  to  the  meirical  division;  to  which  must  be 
added  the  convenience,  that  one  would  be  free  to  choose  one  or  the 
other  of  these  measures,  according  to  the  size  of  the  object  to  be  n»ea- 
sured,  a  convenience  proved  by  experience.  Of  the  multiples  of  the  pace 
it  would  only  be  necessiry  to  take  the  rod  of  the  land  surveyor  at  5 
paces,  his  measuring-chnin  at  25  paces,  and,  in  general,  the  "new  mile'* 
at  1000  paces  (making  \2b  to  the  centesimal  degree).  People  will  soon 
get  accustomed  to  the  shoitness  of  this  "  new  mile."    Up  to  1000  pace* 
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no  subdivisions  need  be  taken,  nor  from  thence  up  to  the  greatest  len^b, 
viz:  the  circumference  of  the  earth --50,000  miles.  Even  in  France 
people  are  gradually  adopting  the  sole  use  of  the  "kilometre,"  being 
analogous  to  the  "  new  mile."  With  regard  to  the  other  mode  of  sub- 
dividing the  normal  pace  by  continuous  halves,  it  is  only  the  yard  as  a 
measurement  of  length  that  deserves  our  attention.  We  take  the  yard 
to  be  equal  to  one  pace,  dividing  the  same  as  stated  above  into  i,  |-,  ^, 
&c.,  dividing  the  other  side  of  the  measure  into  100  equal  parts,  in  order 
thus  to  pave  the  way  to  the  decimal  division. 

The  superficial  measures  can  be  v«'ry  simply  adapted  to  the  new  sys- 
tem. The  general  unit,  viz:  the  square  pace,  with  its  subdivision  into  100 
square  feet,  &c.,  seeuls  to  meet  the  exigencies  of  arts,  industry,  and 
science  ;  and  one  acre  of  1000  "  new  square  paces,"  would  be  sufficient 
for  land  surveying.  Hence,  a  "new  square  mile"  would  contain  the 
following,  viz:  1000  X  I000  =  one  millidii  of  square  paces,  or  1000  new 
acres,  which  would  be  the  most  convenient  figures, 

Cub'.c  Measures. — The  general  unit  might  be  the  cubic  pace,  which 
would  be  convenient  for  all  measurements  of  larger  volume,  and  for 
making  calculations  in  practical  life.  Its  subdivision  into  lUOO  new 
cubic  feet,  and  further  decimal  parts,  would  be  sufficient  for  the  purposes 
of  science,  building,  mining,  the  mechanical  arts,  commerce,  and  industry; 
and  only  the  retail  trade,  in  order  to  facilitate  the  application  in  shops 
and  at  markets,  would  require  another  division  of  the  cubic  pace,  in 
accordance  with  the  principle  of  continuous  halves,  because  the  term 
*' half "  is  the  most  easily  understrod.  In  this  instance,  the  difTerent 
measures  of  capacity  for  measuring  grain  and  Hui  Is,  hfive  principally  to 
be  taken  into  consideration,  not  only  in  regard  to  the  correctness  of  the 
conten's,  but  also  with  reference  to  the  convenience  of  their  size  and 
form  for  daily  use. 

Weis^hts. — Here  we  adopt,  without  further  hesitation,  the  kilogramme, 
according  to  the  same  principle,  as  laid  down  above,  in  ascertaining  the 
measurement  of  lengths  ;  we  take  the  kilogramme  as  being  equal  to  1000 
"grammes,"  as  it  is  used  now,  and  find,  that  (1  m.)^  (0-8  m.)^  the 
wei'^ht  of  a  "  new  cubic  foot"  of  water,  equals  1000  *'  grammes"  x 
(0-8  m.)^  =  512  grammes,  which  we  may  very  properly  call  "new  pound" 
("livre");  the  more  so,  as  it  agrees  with  the  eld  pound  usual  every- 
where, as  nearly  as  can  be  desired,  in  the  absence  of  a  natural  relation 
between  metre  and  pace. 

As  regards  naming  the  subdivisions  of  measures  and  weights,  it  would 
certainly  facilitate  their  use,  if  these  also  could  be  uniform  among  all 
nations,  but  the  difficulty  which  the  introduction  of  the  metrical  system 
has  met  with  in  France,  compared  with  the  much  easier  introduction  of 
this  system  in  Holland,  would  seem  sufficiently  to  prove  that  it  would 
be  well  to  take  the  special  nomenclature  as  much  as  possible  from  the 
languages  themselves.  In  the  outset,  it  is  of  paramount  importance  to 
keep  intact  this  system,  based  on  the  innate  force  of  simplicity  and  con- 
venience, whilst  the  linguisfical  part  of  it  may  properly  be  left  to  future 
development,  till  a  period  when  the  general  union  of  languages  will  have 
made  its  progress — by  railroad. 
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It  is,  however,  absolutely  necessary,  that  all  old  and  contradictor}'  cus^ 
toms  in  relV'rence  to  sizes,  division  of  measures  and  weights,  be  entirely 
done  away  wilh,  as  otherwise  neither  a  general  agreement  on  these 
ihiniis,  nor  the  immeasurable  advantages  acoruii)g  iherefrora,  can  be 
thou<4lit  of.  Accordingly,  in  France,  as  early  as  1789,  a  desire  for  equal 
measures  and  weights  began  to  show  itself,  and  in  1790  it  was  deter- 
mined that  the  Royal  Society  of  London,  and  the  Paris  Academy  of 
Sciences,  joined  with  learned  men  of  all  civilized  countries,  should  be 
induced  to  prepare  a  new  system  of  measures  and  weights.  But  the 
events  of  ihrii  lime  were  not  favorable  to  the  execution  of  a  plan  of  such 
ma'niitude.  It  »vas  thought  sufficient  to  entrust  it  to  a  committee  of  the 
most  celebrated  French  mathematicians  and  physicians,  but  unfortu- 
nately without  considering  the  necessity  of  likewise  joining  to  such  a 
committee  pro|>er  commercial  and  industrial  capacities,  to  represent  the 
speciid  inierf>l  of  these  branches,  which  so  immediately  form  the  corner- 
stone of  the  material  well  being  of  nations.  The  measuring  of  degrees, 
interesting  as  it  is  in  a  scientific  point  of  view,  wilh  which  the  work  wa» 
commen-ed,  would  then  probably  not  have  taken  place,  or  at  least  a  use 
would  have  been  made  of  it,  which  had  the  convenience  of  the  common 
measuring  more  in  view,  and  the  metre  would  not  have  received  its  pre- 
sent unpractical  length.  This  defect  in  the  metre  can  only  be  done  away 
with,  by  changing  it  into  a  shorter  measuring  unit. 

In  GtriuaMy,  where  the  evil  of  complicated  measures  and  weights  has 
been  greatest  from  times  immemorial,  several  governments  have  made 
atiempts  u>  unravel  and  unite  the  systems,  but  thus  far  without  any  oom- 
ph te  succiss,  because,  despairing  in  the  outset  of  the  possibility  of  a 
thoroutrh  reforu)  being  consistently  carried  out,  people  were  disposed  to 
rest  satisfied  with  partial  successes.  But  this  will  not  do  with  measures 
and  weights.  Everything  that  is  done  in  this  matter  must  bear  a  char- 
acter of  peiftction  as  far  as  it  is  possible,  because  every  change  that  be- 
came necessary  hereafter,  would  require  new  ones,  and  thus  again  tend 
to  romplicate  the  whole. 

Wliiist  the  same  objections  are  applicable  to  all  artificial  measures,  as 
has  been  |)rove(i  above,  and  none  can  be  recommended  for  general  use, 
the  exclu>ive  application  of  the  measure  of  paces,  will  serve  infinitely  to 
facilitate  all  kiiuls  of  iueasuring.  All  civilized  nations  concur  in  the 
opinion,  that  the  tin)e  has  arrived,  when  something  decisive  must  be  ac- 
complished, and  it  is  only  lo  be  apprehended  that  the  impatient  nations, 
who  naturall)  wish  soon  to  partake  of  the  thing  desired,  might  again 
resort  to  [)Hrtial  improvements,  and  thus  again  further  remove  the  object 
of  thiir  wi.>hes.  Finally,  however,  though  perhaps  only  after  repeated 
failures,  it  will  have  to  be  admitted  that  a  step  backwards,  to  the  sole 
use  of  the  natural  and  inevitable  measure  which  the  pace  suggests,  will 
be  the  only  means  to  relieve  us  from  the  obscurity  of  complicated  mea- 
sures, wilh  their  lab^jrious  reductions,  u)istakes,  and  loss  of  time;  whilst 
on  the  other  hand,  it  need  not  be  apprehended  that  the  measure  of  the 
pace,  reinstated  in  its  old  rights,  will  ever  again  be  superseded  by  a  mort 
convenient  uteusure. 


207 


n 


On.  a  Js'ew  Double-acting  Mr-pump  with  a  Single  Clyinder* 
By  T.  Tate,  F.R.A.S. 

The  chief  points  of  novelty  in  this  air-purap,  consist  in  a  double  pis- 
ton acting  in  a  single  cylinder,  and  in  the  superior  system  of  valves. 
This  double  piston,  with  a  single  cylinder,  gives  to  the  instrument,  all 
the  properties  of  an  ordinary  air-pump,  uith  two  cylinders:  this  new 
instrument,  in  fact,  may  be  regarded  as  a  single-barrelled  pump,  capable 
of  performing  its  work  with  only  one-half  the  usual  motion. 

The  annexed  diagram  represents  a  section  of  the  cylinder,  &c.,  of  my 
new   air-pump:  cd  the   cylinder;  a  and   b  solid   pistons,  rigidly  con- 
nected by  a  rod,  and  moved  by  the  piston-rod  ah,  pass- 
ing through  a  stuffing-box  s;  v  and  v  valves  lifting  out- 
wards ;  R  an  open  pipe  at  the  middle  of  the  cylinder 
leading  to  the  receiver,  from  which  the  air  is  to  be  ex- 
hausted.    The  distance  between  the  extreme  faces  of 
the  pistons  is  about  §ths  of  an  inch  less  than  one-half 
the  length  of  the   cylinder,  this  |lhs  of  an  inch  being 
the  space  requisite  for  clearing  the  exhausting  pipe  r. 
The  pistons  are  each  about  1^  inch  in  thickness,  and 
the  rod  connecting  them  may  be  of  any  section  consist- 
ent with  strength.     The  efloctive  length  of  the  stroke  is  ^' 
equal  to  the  space  between  one  side  of  the  pipe  n,  and 
the  corresponding  end  face  of  the  cylinder,  or  it  is  very  nearly  equal  to 
one-half  the  length  of  the  cylinder. 

In  an  upward  stroke,  the  air  above  the  piston  a,  is  pinpelled  through 
the  valve  v  into  the  atmosphere,  while  a  vacuum  is  being  formed  beneath 
the  piston  b.  When  the  piston  a  strikes  against  the  top  of  the  cylinder, 
the  air  from  the  receiver  rushes  through  the  pipe  r,  and  dilfuses  itself 
through  the  lower  half  of  the  cylinder.  In  a  downward  stroke  the  air 
beneath  the  piston  r,  is  propelled  through  the  valve  v  into  the  atmos- 
phere, while  a  vacuum  is  being  formed  above  the  jiiston  a,  and  so  on. 
It  will  be  observed,  that  t/ie  double  piston  performs  a  double  duty  at  every 
single  stroke ;  ibr  while  a  vacuum  is  being  formed  on  one  side  of  the 
cylinder  by  one  piston,  the  other  piston  is  propelling  air  from  the  oppo- 
site side  of  the  cylinder  into  the  atmosphere. 

This  pump  not  only  exhausts  the  air  more  rapidly  than  the  common 
pump,  but  it  also  carries  that  exhaustion  to  a  much  higher  limit. 

This  has  been  fully  confirmed  by  actual  experiment.  I  have  had  a 
pump  niade  on  this  new  principle,  with  a  stroke  of  8  inches,  and  1.^- 
inch  in  the  section,!  and  I  have  compared  it  with  a  superior  pump  on 
the  old  construction  :  the  following  is  an  exact  statement  of  the  results 
of  my  experiments. 

Results  of  experiments  with  the  new  Pump. 
Capacity  of  the  receiver  108  cubic  inches.     Common  siphon  gauge. 

•  From  ttie  Lond.,  Edin.,  and  Dul).  Philos.  Mag.,  April,  185G. 

fThis  instrument  may  be  seen  at  Messrs.  Murray  &  Heath's,  Pliiiosophical  In»tru- 
ment  Makers,  Piccadilly. 
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Elasticity  of  the  air  in  the  receiver  at  the  end  of  sixty  single  strokes 
=  -12  inches  of  mercury.    Limit  of  exhaustion  =  '05  inches  of  mercury. 

Results  of  experiments  with  a  common  double-barrelled  Pump,  each  pis- 
ton having  a  stroke  o/'4  inches. 

Capacity  of  the  receiver,  &.c.,  as  before. 

Elasticity  of  the  air  in  the  receiver  at  the  end  of  120  strokes  of  the 
two  pistons='6  inches  of  mercury. 

Limit  of  exhaustion==-3  inches  of  mercury. 

The  advantages  of  this  new  pump,  as  compared  with  the  common 
pump  of  the  same  capaciiy  of  cylinder,  are  as  follows: — 

1.  To  effect  the  same  exhaustion,  the  driving  pressure  moves  over 
one-half  the  space. 

2.  From  the  superior  construction  of  valves,  the  exhaustion  is  carried 
to  a  much  greater  extent. 

3.  From  having  a  double  stroke  in  a  single  cylinder,  the  expense  of 
construction  is  considerably  reduced. 

4.  As  the  exhaustion  proceeds,  the  pressure  requisite  for  moving  the 
pistons  becomes  less  and  less.  The  contrary  takes  place  in  the  common 
pump. 

In  the  pump  which  I  have  constructed  the  valves  are  made  of  oil-sl!k, 
and  the  piston-rod  is  moved  by  the  direct  application  of  the  pressure  ; 
but  I  purpose  to  construct  a  pump  on  the  new  principle,  with  metal 
valves  covered  with  oil-cisterns,  and  lifted  up  by  the  stroke  of  the  pis- 
ton and  ulso  wiih  a  pump-lever  (or  crank),  attached  to  the  head  of  the 
piston-rod.  The  pump  thus  constructed  will  most  certainly  exhaust  the 
air  from  the  receiver,  until  its  elasticity  is  reduced  to  that  of  the  vapor 

of  the  oil. 

Hounslow,  March  80,  1856. 


On  Photo-galvanograph.y  ;  or,  Engraving  by  Light  and  Electricity,* 

Herr  Paul  Pretsch,  late  manager  of  the  Imperial  Printing-office, 
Vienna,  has  invented,  and  is  now  perfecting,  a  very  remarkable  method 
of  engraving,  by  the  combined  processes  of  photography  and  electricity. 
The  following  description  of  his  invention  is  from  a  lecture  delivered  by 
him,  on  the  23d  ult,,  at  the  Society  of  Arts : 

My  invention  consists  in  adapting  the  photographic  process  to  the  pur- 
pose of  obtaining  a  raised  or  sunk  design,  on  a  glass  or  other  suitable 
plate  covered  with  glutinous  substances,  mixed  with  photographic  mate- 
rials, which  design  can  then  be  copied  by  thp  electrotype  process,  so  as 
to  procure  plates  suitable  for  printing  purposes.  The  operator  first  coats 
a  glass  plate  with  a  gelatinous  or  glutinous  solution,  suitably  prepared 
with  chemical  ingredients,  sensitive  to  light,  as  follows  : — One  part  of 
clear  glue  is  soaked  in  about  10  parts  of  distilled  water,  but  the  quan- 
tity of  water  depends  upon  the  strength  of  the  glue,  and  the  state  of  the 
atmosphere.  Meanwhile,  there  are  prepared  three  different  solutions, 
viz  :  a  very  strong  solution  of  bichromate  of  potash,  a  solution  of  nitrate 
•  From  the  Lond.  Mech.  Mag.,  May,  1856. 
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of  silver,  and  a  weak  solution  of  iodide  of  potassium.  The  glue  is  dis- 
solved by  heat,  and  a  small  quantity  of  it  is  added  to  each  of  the  two 
solutions  of  silver  and  iodide.  The  remaining  greater  portion  of  the  glue 
is  kept  warm,  the  solution  of  bichromate  of  potash  added,  and  well 
mixed.  After  which  the  small  portion  of  the  glue  with  silver  is  added, 
and  also  mixed  well,  and  allowed  about  ten  minutes  ti(nc  for  combining. 
Finally,  the  small  portion  of  the  glue  with  the  iodide  is  added,  the  whole 
mixture  strained,  and  it  is  then  ready  to  be  poured  on  the  plates  of  glass 
or  other  suitable  material.  When  dry,  the  coated  plate  is  ready  for  ex- 
posure. 'I'he  photographic  picture,  the  drawing,  print,  or  other  subject 
to  be  copied,  being  laid  on  the  prepared  coated  surface,  they  are  to  be 
placed  together  in  a  photographic  copying  frame,  and  exposed  to  the 
influence  of  the  light.  After  a  sufficient  exposure,  which  is  exceedingly 
variable,  according  to  the  intensity  of  liie  light,  the  plate  is  taken  out 
from  the  copying  frame,  when  it  will  be  fou-nd  to  exhibit  a  faint  picture 
un  the  smooth  surface  of  the  sensitive  coating.  It  is  then  washed  with 
water,  or  a  solution  of  borax,  or  carbonate  of  soda,  as  may  be  necessary. 
The  whole  image  comes  out  in  relief  with  all  its  details,  and,  when  pro- 
perly done,  wiih  all  its  brilliancy. 

If  the  original  is  a  protograph,  chalk,  sepia,  or  Indian  ink  drawing, 
the  copy  represents  the  ditierent  tints  in  grains;  if  in  lines,  the  copy  will 
reproduce  the  lines. 

When  sufficiently  developed,  it  must  be  washed  with  spirits  of  wine. 
The  surplus  moisture  is  removed,  and  the  plate  is  covered  with  a  mix- 
ture of  copal  varnish,  dduted  with  spirits  of  turpentine.  After  some  time, 
the  superHuous  varnish  must  be  removed  by  oil  of  turpentine,  and  the 
plate  treated  again,  or  immersed  in  a  very  weak  solution  of  tannin  or  other 
astringent  liquid.  During  this  part  of  the  process,  ihe  plate  must  be  care- 
fully watched,  antl  removed  as  soon  as  the  picture  or  design  is  considered 
sufficiently  raised  ;  it  is  then  washed  in  water  and  dried.  In  this  state 
the  plate  is  ready  to  be  copied.  Tliis  may  be  ellected  by  the  customary 
methods  of  rendering  the  coating  conducting,  and  placing  it  in  the  elec- 
trotype apparatus,  producing  an  intaglio  copper-plate  ;  or,  il  first  moulded 
the  intaglio  mould  furnishes  the  means  of  obtaining  a  relievo  plate  by 
electro-deposiiion  in  a  similar  way.  To  produce  a  sunk  design  on  the 
prepared  plates,  I  proceed  as  before,  but  after  washing  with  the  spirits 
of  wine,  tlie  plate  must  be  dried  on  a  warm  place,  and  in  due  time  the 
picture  or  design  will  appear  sunk  like  an  engraved  plate.  The  printing 
plates  are  produced  as  before  described. 

If  an  intaglio  plate  is  made,  it  may  be  jirinted  from,  at  the  common 
copper-plate  printing  press;  on  the  other  hand,  the  relievo  plate  may 
either  serve  as  the  matrix  tor  producing  an  intaglio  printing  plate,  or  it 
may  be  itself  employed  in  "surface"  printing,  like  a  wood-cut.  In  the 
latter  case,  the  narrow  lines  of  the  impression  being  sufficiently  raised, 
the  broad  white  spaces  must  be  cut  out  on  the  printing  plate,  or  built  up 
in  the  matrix.  The  common  well-known  stereotype  process,  also  ailbrds 
another  means  of  producing  the  necessary  plate. 

It  is  well  known  to  practical  men  that  any  impression  made  by  fatty 
ink  can  be  transferred  on  stone  or  zinc,  for  the  purpose'  of  priming  from 
it  in  a  chemical  way.     This  method  can  be  also  ustcl  in  the  present  pro- 
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cess,  and  there  are  some  hopes  of  obtaining  a  good  impression  from  the 
first  class  plate,  which  can  be  transferred  and  printed. 

After  the  delivery  of  the  lecture,  Mr.  Roger  Fenton,  the  recent  Hon. 
Secretary  of  the  Photographic  Society,  spoke  very  highly  of  the  merits 
of  the  invention,  and  the  progress  made  in  the  development  of  it  during 
his  absence  in  the  Crimea. 


Modification  of  Dry  Collodion  Process."^ 
If  you  deem  the  following  modification  of  two  dry  collodion  processes 
interesting  to  your  readers,  perhaps  you  will  give  it  space  in  your  next 
copy.  It  possesses  advantages  combined  of  the  gelatine  and  glycerine,- 
giving  great  density  and  definition,  as  will  be  seen  by  the  inclosed  small 
specimen.  I  prepare  the  plates  with  Ramsden's  collodion  in  the  usual 
manner,  in  a  slightly  acid  bath  ;  after  well  washing,  a  solution  (made 
by  dissolving  180  grains  of  pure  gelatine  in  20  oz.  of  water,  filtering 
while  hot,  and  when  nearly  cold  adding  3  oz.  of  glycerine  of  a  specific 
gravity  1-300,)  is  poured  upon  the  plate  for  a  few  seconds,  drained,  and 
dried  by  the  application  of  a  gentle  heat,  or  allowed  to  do  so  sponta- 
neously. I  have  kept  plates  38  days  thus  preserved  without  discovering 
any  dimunition  of  sensitiveness.  The  print  inclosed  is  from  a  plate  kept 
20  days  with  35  seconds  exposure — the  lens  a  double-quarter  plate,  with 
|-inch  stop.  I  immerse  the  plate  in  cold  water  ibr  5  or  10  minutes 
before  developing,  which  can  be  done  with  either  gallic  acid  and  nitrate 
of  silver,  or  pyro-gallic  acid.  Samples  of  gelatine  differ  considerably, 
and  in  some  cases  I  advise  the  reduction  of  the  quantity.  This  can 
only  be  determined  by  experiment.         I  am,  &.c., 

E.  Beckingham. 

100,  Bath  Row,  Birmingham,  Dec.  3,  1856. 


Razors  from  Uchatius  Steel. \ 
The  Austrian  correspondent  of  the  Times  writes,  with  reference  to  the 
steel  produced  by  Capt.  Uchatius's  new  process: — "A  commtttee,  ap- 
pointed by  the  French  Ministry  of  Commerce  (as  fully  referred  to  in  the 
Mining  Journal  of  Oct.  18,)  has  just  reported  that  M.  Uchatius,  an  Aus- 
trian captain  of  the  artillery,  has  at  length  succeeded  in  making  good 
cast-steel  at  a  low  price.  The  assurance  has  been  given  me  that  the 
steel,  which  can  be  made  harder  or  softer,  and  more  or  less  elastic,  costs 
from  50  to  75  per  cent,  less  than  any  other  steel  of  the  same  quality, 
and  personal  experience  enables  me  to  state  that  Uchatius  steel  makes 
excellent  razors." 


Jlluminum\ 
Is  coming  into  more  general  use  in  France.     The  eagles  which  sur 
mount  the  colors  of  the  army,  hitherto  made  of  copper,  gilt  by  galvan- 

•  From  the  Lond.  AlhoriiEum,  Dec,  1856. 
t  From  the  London  Mining  Journal,  No.  1109. 
\  From  the  London  Mining  Journal,  No.  1107. 
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isra,  are  now  made  in  this  new  metal,  and  thus  lighten  the  weight  of 
the  flag  by  nearly  2^  lbs.  Alumimim  is  more  sonorous  than  bronze,  and 
is,  consequently,  brought  into  use  for  musical  instruments.  Spoons  and 
forks,  drinking  cups,  &,c.,  have  also  been  formed  of  it.  The  weight  of 
aluminum  is  only  about  one-fourth  that  of  silver.  Fine  silver  being  worth 
225  fr.  the  kilogran)me,  and  aluminum  300  fr.,  a  piece  of  the  latter,  equal 
in  size  to  a  kilogramme  of  silver,  will  be  only  worth  75  fr.,  instead  of 
225  fr.  ;  thus  a  fork  and  spoon,  which  in  silver  would  cost  50  fr.,  would 
be  only  IG  fr.  in  this  new  metal. 


Webster'^s  Elastic  Metallic  Tubes. 

Mr.  James  Webster,  of  Birmingham,  has  patented  a  method  of  making 
elastic  tubes  suitable  for  effecting  the  junctions  of  pipes  exposed  to 
variable  temperatures,  or  of  pii)es  which  are  otherwise  strained  or  required 
to  bend,  as  the  tube-couplings  connecting  locomotives  with  their  ten- 
ders, hose  for  fire-engines,  &.c.  The  improved  tubes  are  composed  of 
brass,  copper,  or  other  metal  or  alloy,  and  in  them  a  series  of  corruga- 
tions are  made  in  planes  perpendicular  to  the  axis  of  the  tube,  to  give 
elasticity  to  the  lube,  and  permit  of  its  flexure  within  certain  limits.  He 
prefers  to  make  the  corrugations  as  deep  as  is  compatible  with  the  nature 
of  the  metal  or  alloy  of  which  the  tube  is  made,  and  so  narrow  that  the 
shoulders  between  the  corrugalions  shall  touch  each  other  on  slight 
flexure  of  the  tube. — Lond.  Mech.  Mag.,  JVov.  1856. 
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Proceedings  of  the  Stated  Monthly  Meeting,  February  19//t,  1857. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew,  Vice  President. 

Isaac  B.  Garrigues,  Recording  Secretary. 

Letters  were  read  from  ihe  Metropolitan  Mechanics'  Institute,  Wash- 
ington City,  D.  C,  and  referred  to  the  Committee  on  Exhibitions. 

Donations  to  the  Library  were  received  from  the  Royal  Institution  of 
Great  Britain  ;  The  Institute  of  Actuaries,  London;  The  Virginia  and 
Tennessee  Railroad  Co.,  Lynchburgh,  Va.  ;  and  from  J.  Ross  Snowden, 
Esq.,  Fairman  Rogers,  Esq.,  and  Drs.  Wolcott  Gibbs,  Frederick  A. 
Genth,  and  Thomas  S.  Kirkbride,  Philadelphia. 

Donations  to  the  Cabinets  from  Judge  S.  Ross,  Coudersport,  Penna.  ; 
David  Munson,  Esq.,  Indianapolis,  Indiana,  and  Edward  Miller,  Esq., 
St.  Louis,  Missouri. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the  month 
of  January  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 
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.  The  Bor.rd  of  Managers  reported  that  they  had  completed  their  organi- 
zation by  appointing  the  following  Standing  Committees  for  the  ensuing 
year: — 

On  Instruction. 


On  Publications, 

John  C.  Cresson, 
B.  H.  Uartol, 
J.  V,  Merrick, 
Fairinan  Rogers, 
Washington  Jones. 


John  F.  Frazcr, 
Frederick  Fraiey, 
Isaac  B.  Garrigucs, 
Alan  Wood, 
George  Erety, 
Lawrence  Johnson. 


Managers  Sinkins;  Fund 
and  Finance. 
Samuel  V,  Merrick, 
Frederick   Fraiey, 
John  F.  Frazer, 
David  S.  Brown, 
Joseph  Harrison, 
Evans  Rogers. 


The  Committee  on  the  Library  reported  that  during  tiie  past  year  there 
had  been  added  to  the  Library — 263  volumes  by  Purchase. 

239     "         "      Donations. 
«  L30     "         "      Exchanges. 


632 


Making  the  total  number  in  the  Library  January  1st,  1857,  to  be  6962 
volumes — exclusive  of  newspapers,  pamphlets,  &c. 

Candidates  for  membership  in  the  Institute  (4)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (8)  were  duly  elected. 

The  Standing  Committees  for  the  ensuing  year  were  appointed  by  the 
President,  and  approved  as  follows  : — 


On  the  Library. 

John  Allen, 
James  H.  Cresson, 
George  Erety, 
Samuel  B.  Finch, 
Raper  Hoskins, 
James  Lukens, 
Henry  K.  Plumly, 
James  D.  Rice, 
Thomas  S.  Stewart, 
Samuel  S.  White. 


On  Cabinet  of  Models. 

William  H.  Clarke, 
James  Dougherty, 
George  C.  Howard, 
Henry  Howson, 
Wm.  H.  Harrison, 
Alfred  C.  Jones, 
Samuel  W.  Leinau, 
Pcrcival  Roberts, 
Charles  J.  Shain, 
Alfred  Young. 


On  Cabinet  of  Minerals 
and  Geological  Specim  ens. 

Isaac  H.  Conrad, 
John  F.  Frazer, 
F.  A.  Genth, 
B.  B.  Gumpert, 
John  L.  Le  Conte, 
J.P.Lesley, 
B.  Howard  Rand, 
J.  H.  Slack, 
Lawrence  TurnbuII, 
John  C.  Trautwine. 

On  Exhibitions. 

John  E.  Addicks, 
John  Agnew, 
George  W.  Conarroe, 
James  H.  Cresson. 
Owen  Evans, 
Joseph  Harrison, 
Samuel  V.  Merrick, 
Thomas  S.  Stewart, 
Isaac  S.  Williams, 
Thos.  J.  Wcygandt. 


On  Cabinet  of  Arts  and 
Manufactures. 

James  C.  Booth, 
Thomas  Bickerton, 
Samuel  Broadbent, 
William  Erety, 
John  M.  Gries, 
David  M.  Hogan, 
John  T.  Hammitt, 
F.  de  B.  Richards, 
John  Wallace, 
Joseph  H.  Warrington. 

On  Meetings. 

Willi-uii  B.  Atkinson, 
James  Eccles, 
William  H.  Gobrecht, 
Henry  Howson, 
Washington  Jonen, 
Alfred  L.  Kennedy, 
Thomas  S.  Martin, 
B.  Howard  Rand. 
William  B.  Reaney, 
Lawrence  TurnbuU. 


On  Meteorology. 


Charles  M.  Cresson, 
Owen  Evans, 
John  F.  Frazcr, 
James  A.  Kirkpatrick, 
Samuel  S.  Garrigues, 


E.  Otis  Kendall, 
Alfred  L.  Kennedy, 
James  A.  Meigs, 
Fairman  Rogers, 
Ayres  Stockly. 
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J.  D.  Rice  brought,  for  the  inspection  of  the  members,  a  new  design 
for  Lightning  Conductors.  The  conductor  is  formed  of  fluted  tubes  of 
copper,  joined  by  screw  sockets,  the  ends  of  the  tubes  abutting,  so  that 
the  communication  is  complete.  The  top  is  terminated,  as  in  the  most 
approved  plans,  with  a  single  upright  piatina  point,  surroimded  by 
radiating  pointed  copper  wires,  set  at  an  angle  with  a  vertical  line. 
The  object  of  the  corrugations  is,  to  present  a  greater  surface  in  a 
less  diameter,  and  to  stiffen  the  material ;  they  also  give  the  con- 
ductor an  ornamental  appearance,  which  the  generality  of  them  do  not 
possess. 

C.  P.  Weaver  explained  to  the  members  his  design  for  a  sash  fastener, 
consisting  of  a  small  shaft,  or  spindle,  having  a  button  on  one  end  and 
a  crank  on  the  other ;  the  botly  of  the  shaft  passes  through  a  cylindrical 
casing  made  in  two  pieces,  held  together  by  dovetails,  which  is  intended 
to  be  fastened  to  the  window  boards  in  such  a  way,  that  the  button  end 
of  the  shaft  comes  next  the  window  sash,  and  at  right  angles  to  it. 
About  the  middle  of  the  shaft  projects  a  pin,  which  slides  in  a  helical 
slot  of  the  casing,  and  which,  by  turning  the  crank  one  way  or  the  other, 
brings  the  button  in  contact  with  the  sash,  or  releases  it,  as  may  be 
desired. 

When  sashes  are  not  counterbalanced  by  weights,  this  contrivance 
will  serve  to  keep  the  sash  at  any  required  height ;  and,  should  they  be 
worn,  or  loosely  fitted,  any  draft  may  be  excluded,  or  rattling  pre- 
vented, by  forcing  the  sash  against  the  rebate,  by  the  action  of  screw 
movement.  All  the  parts  are  so  cast  as  to  go  together,  without  any 
fitting,  thus  making  the  cost  inconsidfrabl^, 
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Report  of  the  Railroad  Commissioners  of  the  State  of  JVew  York^  1856. 

We  have  been  favored  l)y  these  Commissioners  with  a  copy  of  their 
valuable  Report,  elucidating  the  working  of  the  railroads  of  New  York, 
during  the  year  1855. 

This  Report  is  the  most  able,  thorough,  and  elaborate,  document  of  the 
kind,  which  has  yet  emanated  from  any  department  of  government  in 
this  country,  whether  state  or  national. 

The  means  of  producing  such  a  work,  are  only  to  bo  obtained  in  a 
State,  where  a  separate  bureau  is  charged  with  procuring,  filing,  and 
analyzing,  the  reports  of  railroad  companies;  and  such  bureau  must^also 
be  backed  by  a  stringent  law,  (as  in  New  York,)  compelling  the  com- 
panies to  answer  promptly  and  in  proper  form. 

Even  in  New  York,  notwithstanding  this  law,  it  appears  that  some  of 
these  powerful  corporations,  at  first  were  contumacious,  and  refused  to 
answer.     But  the  Railroad  Commissioners  with  a  degree  of  promptitude 
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and  firmness  which  does  them  credit,  at  once  referred  the  matter  under 
the  law,  to  the  Attorney  General,  who  speedily  brought  these  recusants 
to  answer. 

Such  laws  ought  to  prevail  in  all  our  States ;  for  this  railroad  interest 
now  forms  by  far  the  most  powerful  body  of  associated  capital  in  this 
country,  and  should  be  kept  in  strict  subjection  to  the  people,  by  the 
legislatures  of  the  several  States. 

Recurring  now  to  the  Report  in  question,  the  Railroad  Commissioners 
give  us  first  an  excellent  map  of  the  State  of  New  York,  with  all  the  rail- 
roads marked  thereon,  in  different  colors,  whether  in  operation,  under 
construction,  or  projected. 

Then  they  give  us  a  copious  index,  and  an  excellent  essay  on  rail- 
roads in  general,  comprising  69  octavo  pages. 

Then  follows  a  series  of  tables  spread  over  183  pages,  and  comprising 
the  Reports  of  the  various  railroad  companies  upon  their  financial  posi- 
tion and  operation  in  1855,  there  being  in  all  55  railroads,  including  five 
city  passenger  railways. 

These  tabulated  Reports  in  extraordinary  detail,  give  us  for  each  rail- 
road, the  characteristics,  cost  of  construction,  amount  of  stock  and  debts, 
cost  of  equipment,  cost  ot  working,  the  earnings  of  the  year,  &c.  &c.  ; 
forming  a  vast  body  of  valuable  items  of  railroad  statistics,  which  we 
have  not  room  even  to  name. 

Then  follows  112  pages  of  tabular  deductions,  giving  the  most  minute 
details  of  the  expenses  and  receipts  of  railroads. 

Then  we  have  the  Reports  of  an  Engineer  (James  Laurie,  Esq.,  C.  E.) 
specially  charged  to  examine  some  suspicious  bridges  upon  various  of 
the  railroads.  These  cover  25  pages,  and  are  very  lucid  and  satisfactory. 

Then  follows  a  synopsis  of  the  Reports  of  the  New  York  Railroad  com- 
panies, from  I83i  to  1855,  covering  20  pages  ;  and  then  comes  an 
analysis  of  all  the  accidents  resulting  in  the  wounds  or  death  of  people. 

The  letter  press  terminates  with  an  Appendix,  containing  a  valuable 
codification  of  running  rwles,  special  inquiries  into  certain  accidents,  &c., 
and  the  Report  is  fitly  concluded  by  engravings  of  full  sized  cross  sections 
of  74  different  patterns  of  iron  rails,  used  upon  the  various  railways,  and 
these  are  followed  by  17  plates,  showing  minutely  the  grade  profiles  of 
the  leading  railroads,  and  also  a  small  map  of  the  cities  of  New  York  and 
Brooklyn,  exhibiting  the  routes  of  the  city  passenger  railways. 

This  brief  notice  will  indicate  the  elaborate  and  valuable  character  of 
the  Report  in  question,  which  forms  in  all  an  octavo  volume  of  nearly  a 
thousand  pages,  and,  in  our  opinion,  does  the  highest  credit  to  John  T. 
Clark,  William  J.  McAlpine,  and  James  B.  Swain,  Esqrs.,  the  Railroad 
Commissioners  of  New  York,  while  it  cannot  fail  to  be  of  great  service, 
not  only  to  the  people  of  that  state  but  to  our  country  generally. 

Though  our  space  will  not  at  present  admit  of  very  copious  extracts 
from  this  important  Report,  we  cannot  refrain  from  making  a  few. 

It  appears  that  the  railroads  of  New  York,  are  2616  miles  in  length, 
and  cost  $132,753,104,  or  rather  over  an  average  of  $50,000  per  mile, 
which  includes  equipment. 

Of  the  narrow  gauge,  4y\ths  feet,  are  1635  miles,  and  of  the  hroad 
gauge,  6  feet,  are  981  miles. 
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A  traveler  journeying  over  all  ihe  railroads  of  New  York,  would  there- 
fore travel  2616  miles,  ascend  14, "507  feet,  descend  17,588  i'eet,  and  pass 
around  curves  exceeding  140  full  circles,  or  turn  round  and  louiid  that 
many  limes  in  traversing  the  50,000  degrees  of  curvature  reported.  He 
would  cross  1320  hridges  of  wood  and  iron,  in  all  178,42.'{  i'eet  long, 
pass  over  4361  culverts,  and  by  8731  rnad  ciossing^;,  of  which  7649  are 
level  with  grade.  He  would  cross  2282  switches,  837  of  which  have 
no  permam^nt  tenders.  He  would,  or  might,  see  735  locomotives,  and 
11,063  cars  of  various  kinds.  He  would  find  that  in  1855,  these  rail- 
roads moved  471,644,264  passengers  one  mile,  and  in  doing  so  moved 
with  them  533,244,073  tons  of  non-payivg  weight  one  mile,  or  1  ,',)''„ (h 
tons  of  dead  weiiiht  for  every  passenger  carried  !  Also,  that  in  the  same 
year,  346,217,614  tonsof  Ireight  weie  moved  one  mile;  and  that  to  effect 
this,  822,829,025  tons  of  non-paying  load  was  drawn  one  mile,  so  that 
for  every  ton  of  paying  freight,  they  hauled  2|  tons  of  dead  weight ! 

In  1855,  the  earnings  of  the  55  railroads  were  =  $19,597,009 
*•        the  expenses         "         (58  per  cent.)=     11,284,565 


Net  earnings,                  .                  .     $8,312,444 

Per  Mile  Run  by  Trains,  the  Expenses  were  in  cents. 

Passenger                      Freight 

Boll 

Transportation.         Transportation. 

For  maintenance  of  road,                =22                                 24 

23 

"                 machinery,     =17                               20 

IS 

"     operating  expenses,                  =:48                                 69 

58 

Totals,  =87  113  99 

It  is  remarkable  that  the  average  cost  of  running  n  train  one  mile,  on 
these  roads  in  1855,  making  no  distinclion  between  jiassengers  and 
freight,  was  99  cents  per  mile  run.  Now,  many  years  ago,  in  the  infancy 
of  our  .system,  when  the  Chevalier  De  Gerstner  investigated  the  Railways 
of  the  United  States,  he  ibund  upon  a  similar  general  average,  the 
expense  of  running  a  train  one  mile,  was  one  dollar;  so  that  notwith- 
standing constant  improvements  in  machinery  and  more  extensive  expe- 
rience, we  do  not  seem  to  have  reduced  the  cost  per  mile  of  running 
trains.  But  the  trains  of  the  present  day  have  doubtless  a  larger  busi- 
ness capacity,  and  therefore,  in  effect,  a  greater  economy. 

The  average  cost  of  maintenan(;e  of  way,  including  repairs  of  iron, 
averaged  $1005  per  mile  of  railroad. 

The  average  number  of  passengers  per  train  was  72,  and  per  car  16 
passengers,  while  the  average  distance  traveled  by  each,  was  45  miles 
only. 

The  average  number  of  tons  of  freight  per  train  was  71,  and  per  car  4 
tons,  while  the  average  dis'ance  carried,  was  102  miles. 

The  per  centase  of  the  nucnber  of  all  passengers,  shows  the  singular 
result  on  these  railroads,  of  oidy  18  per  cent,  through,  and  82  per  cent. 
way  ! 

'i'liis  shows  the  superior  importance  to  railroads  of  the  local  business, 
about  which  little  is  said,  over  the  through  business,  which  forms  the 
chief  burden  of  railway  notices  and  adverlisments. 
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Of  all  the  freight,  the  per  centage  through  was  48,  and  way  52. 

Per  Cent. 
The  per  centage  of  Freight  towards  tide-water,  =  62* 

"  "        front  "  =38" 

100- 


Gross  Receipts  per  mile  of  Railroad,  =  $7569  for  1855. 

Expenses  "  "     (58  per  cent.)=    4284         " 


Net  earnings,  (42  per  cent. J  $3285 


Average  cost  of  Ijocomotive  Engines,  =  $9()25' 

"  Passi.'nger  and  Bjggage  Cars,  =     2111 1- 

"  Freight  Cars,  =        032- 

Other  very  valuable  generalizations  follow,  showing  the  origin  of  the 
masses  of  material  which  constitute  ym^/i/  and  the  direction  taken  by 
the  bodies  of  people  who  form  passengers  ;  but  these  we  have  only 
space  to  note  in  passing:  like  the  oiher  deductions  of  this  Report,  they 
well  deserve  the  aitentic^n  of  railroad  men. 

The  average  cost  for  each  Passenger  and  each  ton  of  Freight  carried  one  mile,  was, 
in  deciiitats  of  a  cent,  as  follows  : — 

Passenger.  Freight.  Both. 

For  maintenance  of  road,  =  -290  -343  -339 

"       of  machinery,  —-233  •285  -249 

"       operating  expenses,         =  '670  '970  '810 

Totals,  1-193  1-598  1-398 


By  a  somewhat  dilferent  train  of  averages,  the  following  results  were 
obtained : — 

Passenger.  Freight.  Both. 

Earnings  per  mile  run  liy  trains         =$1-45  $2-03  $1-76 

Expenses         "  "  =     0-84  1-09  1-00 

Net  profit,  $0  61  $0-94  $0-76 

And  per  passenger,  and  per  ton  of  freight,  the  general  results  were: 

Passenger.  Freight.  Both. 

Earnings  per  pass,  and  per  ton,  one  mile     =2-01  cents  280  cents         2-40  cents 

Expenses*  "  "  "  =1-10     "  1-50     "  1-30     " 

Net  profit,  0  91     "  1-30     "  MO     «' 

Pages  272  and  295  of  the  Report  under  consideration,  show  but  too 
clearly,  that  the  Railroads  of  New  York,  taken  as  a  whole,  are  not  earning 
seven  per  cent,  interest  upon  their  total  cost,  and  that  in  order  to  do  so 
upon  their  present  business,  their  charges  on  all  items  would  have  to  be 
materially  increased  ;  and  this  is  not  the  experience  of  New  York  only; 
throughout  our  country  we  regret  to  note,  that  the  great  benefits  con- 
ferred by  railroads,  do  not  appear  as  a  general  thing,  to  have  resulted  in 
profit  to  the  enterprising  nuen  who  built  them.  E.  M. 
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The  3Iountain  Top   Track: — A  Description  of  the  Railroad  acros9 

the  Blue  Ridge  at  Rock  Fish  Crap,  in  the  State  of  Virginia.     By 

Charles  Ellet,  Jr.,  Civ.  Eng. 

Mr.  Charles  Ellet,  Jr.,  has  always  been  distinguished  among  his  pro- 
fessional brethren  in  this  oountry,  for  the  boldness  of  his  engineering 
conceptions,  and  the  assiduity  and  perseverance  with  which  he  devotes 
hinaself  to  the  accomplishment  of  his  projects.  Enjoying  the  advantage 
also  of  regarding  himself  and  his  labors  in  tiie  third  person,  (object- 
ively as  our  German  friends  have  it,)  he  has  no  hesitation  in  saying  what 
he  thinks  of  then),  frankly  and  boldly,  and  as  this  is  all  necessarily  in  their 
favor,  they  are  never  wanting  in  at  least  one  competent  defender. 

The  pamphlet  before  us  contains  the  account  of  the  accomplishment 
of  one  of  these  schemes  of  Mr.  Ellet,  a  project  for  the  construction  and 
regular  working  by  locomotives  of  a  railroad  of  steep  gradients  and  ab- 
rupt curves,  a  project  which  seems  to  have  met  the  opposition  of  some 
of  the  more  tiini.d  of  his  professional  brethren,  while  the  sim;)lit:ity  of  its 
principles,  and  apparent  complete  success,  seem  likely  to  condemn  the 
originator  to  receive  far  less  approbation  than  he  really  deserves  for  the 
successful  introduction  of  such  a  novelty.  Whether  it  is  strictly  true 'hat 
"the  difficulties  overcome  in  the  location  and  working  of  the  line,  very 
much  exceed  those  which  liave  made  the  Austiian  road  over  the  Soemmer- 
ing, famous  throughout  Europe,"  we  cannot  affirm,  witliout  better  means 
of  examination  than  are  in  our  possession,  and  whether  the  achievement 
is  to  be  set  in  history  alongside  of  the  conception  and  execution  of  the 
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road  over  the  Simplon,  posterity  must  decide,  but  it  appears  to  us  undeni- 
able that  it  is  at  least  deserving  of  being  i<nown  out  of  the  State  of 
Viro-inia,  and  a  knowledge  of  its  success  may,  jjcrhaps,  encourage  others 
in  combating  in  other  cases,  the  prejudices  and  misapprehensions  which 
so  frequently  oppose  improvement. 

The  Mountain  Top  Track  is  a  part  of  a  continuous  line  of  railroad  in 
course  of  construction  through  Central  Virginia,  from  Richmond  to  the 
Ohio;  and  it  appears  that  the  Commonwealth  of  Virginia  undertook  the 
construction  of  17  miles  of  this  route,  embracing  the  passage  of  the  Blue 
Ridoe,  and  the  tunnel  which  was  supposed  necessary  for  this  passage. 
As  usual,  the  Cotnmonwealth,  like  all  other  similar  bodies,  found  it  im- 
possible to  do  what  appeared  so  easy  to  be  done,  and  finding,  after  four 
years'  work  on  the  tunnel,  that  at  least  three  years  more  would  be  neces- 
sary for  its  completion,  and  that  in  the  meantime,  the  Company  of  which 
he  was  the  engineer,  could  not  enjoy  the  revenue  of  the  capital  ex- 
pended in  the  incomplete  works,  Mr.  Ellet  formed  the  bold  design  of 
crossing  the  Ridge  by  a  temporary  track  to  be  worked  by  locomotive 
power,  and  intended  to  maintain  a  complete  connexion  of  the  roads  at 
the  eastern  and  western  base.  The  description  of  this  route,  the  degree 
of  success  which  it  has  attained,  and  the  means  by  which  this  has  been 
secured,  we  extract  from  Mr.  Ellei's  pamphlet,  congratulating  him  oii 
an  achievement,  which  must  add  still  more  reputation  to  that  which  he 
has  heretofore  earned.  It  may  be  as  well  also  to  note  as  a  remembrance, 
that  this  idea  of  constructing  a  locomotive  to  work  upon  steep  gradients, 
is  we  believe,  due  to  Mr.  William  Norris,  of  this  city,  and  that  the 
engines  constructed  by  him  in  1836,  wdiich  frequently  did  service  on  the 
inclined  plane  at  the  Schuylkill,  when  the  rope  of  the  stationary  engine 
was  broken,  were  the  first  engines  constructed  which  were  capable  of 
this  kind  of  work. 

Description  of  the  Road. 

The  Mountain  Top  Track  crosses  the  summit  of  the  Blue  Ridge  at  Rock 
Fish  Gap,  where  the  elevation  of  the  mountain  is  1885  feet  above  tide. 
The  crest  of  the  ridge  is  very  narrow,  and  is  passed  on  a  curve  of  300 
feet  radius. 

There  is  barely  room  for  an  engine  with  an  ordinary  train  to  stand  on 
the  summit,  before  the  road  slopes  off,  descending  both  towards  the  east 
and  west,  to  the  valleys  on  either  side  of  the  ridge. 

Weatern  Side. — The  length  of  the  descent  on  the  w-estern  side,  from 
the  summit  to  what  is  here  assumed  to  be  the  foot  of  the  mountain,  is 
10,650  feet,  or  2y|^  miles. 

The  track  descends  in  this  distance,  on  the  west  side,  450  feet — or,  at 
the  average  rate  of  one  foot  in  23|  feet. 

The  average  grade  on  the  western  slope  is,  therefore,  223 /^  feet  per 
mile. 

The  maximum  grade  on  the  western  slope  is  5^^^  feet  in  100,  or  219  f^\ 
feet  per  mile. 

On  both  sides  of  the  mountain  the  ruling  curves  are  described  with  a 
radius  of  300  feet,  on  which  the  grade  is  237/(5  feet  per  mile. 

The  excess  of  the  maximum  over  the  average  grade  is  occasioned  by 
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the  attempt  to  compensate,  in  the  distribution  of  the  necessary  ascent, 
for  the  elFect  of  curvature.  There  was  no  experience  to  guide  the  writer 
in  the  ariihmeiical  determination  of  the  influence  of  such  curvature  as  it 
was  necessary  to  introduce  upon  this  road,  and  the  proper  diminution  of 
the  slope  required  on  the  curves  to  compensate  for  the  increased  traction 
which  would  there  be  due  to  the  curves.  On  this  point  professional  in- 
formation is  still  very  deficient,  even  for  curves  of  ordinary  radii,  tra- 
versed by  engines  of  common  construction  propelled  at  the  usual  velocities 
of  freight  or  passenger  trains.  For  such  an  anomalous  line  as  the  writer 
was  about  to  construct,  there  was  absolutely  no  guide  ;  and  his  allow- 
ance was  therefore  almost  entirely  conjectural. 

When  the  road  was  fir^t  opened,  it  speedily  appeared  that  the  differ- 
ence of  43  feet  on  the  western  side,  and  58  feet  on  the  eastern  side, 
between  the  grades  on  curves  of  300  feet  radii  and  those  on  straight  lines, 
was  not  su.fficient  to  compensate  for  the  increased  traction  due  to  such 
curvature.  The  velocity,  with  a  constant  sup[)ly  of  steam,  was  promptly 
retarded  on  passing  from  a  straight  line  to  a  curve,  and  promptly  accele- 
rated again  on  passing  from  the  curve  to  the  straight  line. 

But,  after  a  little  experience  in  the  working  of  the  road,  it  was  found 
advisable  to  supply  a  small  amount  of  grease  to  the  flanch  of  the  engine 
by  means  of  a  sponge,  saturated  with  oil,  which,  when  needed,  is  kept 
in  contact  with  the  wheel  by  a  spring.  Since  the  use  of  the  oil  was  in- 
troduced the  difficulty  of  turning  the  curves  has  been  so  far  diminished 
that  it  is  no  longer  possible  to  deteriuine  whether  grades  of  237,''^  feet 
per  mile  on  curves  of  300  feet  radius,  or  grades  of  296  feet  per  mile  on 
straight  lines,  are  traversed  most  rapidly  by  the  engine. 

Eastern  Side. — But  the  more  difficult  portion  of  the  work  was  on  the 
eastern  side  of  the  mountain,  where  the  ascent  was  greater,  and  the  slope, 
in  order  to  reach  a  certain  level,  which  became  a  necessary  condition  of 
the  problem  of  location,  was  required  to  be  greater. 

The  length  of  the  line  of  descent  from  the  summit  to  the  foot  of  the 
grade,  is  12,500  feet,  or  2jYy  milee. 

The  road  descends  in  this  distance  610  feet,  or  at  the  average  rate  of 
one  foot  in  20^  feet. 

The  average  grade  on  the  eastern  slope  is,  therefore,  257,'*(j  feet  per 
mile. 

The  maximum  grade  on  the  eastern  slope  is  b^^  feet  in  100,  ov29b^^^^ 
feet  per  mile. 

This  maximum  grade  is  found  in  a  continuous  line  of  half  a  mile  in 
length. 

The  shortest  radius  of  curvature  on  this  side  of  the  mountain  was  in- 
tended to  be  300  feet  ;  but  in  the  construction  of  the  work  a  more  abrupt 
curve  was  introduced  at  one  difficult  point,  in  order  to  throw  the  track 
further  into  the  hill  and  keep  the  embankment  off  a  face  of  sloping  and 
treacherous  rock.  At  this  ravine,  which  is  found  about  half  way  down 
the  mountain,  the  radius  of  curvature  is  only  234  feet,  and  the  grade 
upon  that  curve  is  237  ,"5  feet  per  mile. 

The  total  length  of  the  track  from  the  foot  of  the  mountain  on  the  west 
side,  across  the  summit,  to  the  foot  of  the  mountain  on  the  east  side,  is 
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^j\%  miles.  But,  in  consequence  of  delays  which  occurred  in  the  con- 
struction of  other  parts  of  the  Commonwealth's  road,  it  became  necessary 
to  extend  the  track  3^  miles  further,  running  it  around  unfinished  cuts 
and  emlankments  at  four  different  points,  so  that  the  distance  actually 
worked  by  the  mountain  engines  is  about  eight  miles. 

The  Locomotive  Engines  used. 

This  road  was  opened  to  the  public  in  the  spring  of  1854,  and  it  has 
now,  in  the  autumn  of  1856,  been  in  constant  use  for  a  period  of  more 
than  2h  years.  In  all  that  time  the  admirable  engines  relied  on  to  per- 
forrr.  ihe  extraordinary  duties  imposed  upon  them  in  the  passage  of  this 
summit,  have  failed  but  once  to  make  their  regular  trips.  The  mountain 
has  been  covered  with  deep  snows  for  weeks  in  succession,  and  the  cuts 
have  been  frequently  tilled  for  long  periods  many  feet  in  depth  with  drifted 
snow  :  the  ground  has  been  covered  with  sleet  and  ice,  and  every  impe- 
diment due  to  bad  weather  and  inclement  seasons  has  been  encountered 
and  successfully  surmounted  in  working  the  track. 

During  the  last  severe  winter,  when  the  travel  upon  all  the  railways 
of  Virginia  and  the  Northern  and  Western  States  was  interrupted,  and,  on 
rnany  lines,  for  days  in  succession,  the  engines  upon  this  mountain  track, 
with  the  exception  of  the  single  day  already  specified,  moved  regularly 
forward  and  did  their  appointed  work.  In  fact,  during  the  space  of  2|- 
years  that  the  road  has  been  in  use,  they  have  only  failed  to  take  the  mail 
through  in  this  single  instance,  when  the  train  was  caught  in  a  snow  drift 
near  the  summit  of  the  mountain. 

These  results  are  due,  in  a  great  degree,  certainly,  to  the  admirable 
adaptation  of  the  engines  employed  to  the  service  to  be  performed  ;  but 
they  are  due,  also,  in  no  small  degree,  to  the  skill  and  energy  of  the  su- 
perintendent in  immediate  charge  of  the  track  and  machinery. 

The  locomotives  mainly  relied  on  for  this  severe  duty  were  designed 
and  constructed  by  the  firm  of  M..  W.  Baldwin  and  Company  of  Phila- 
delphia. The  slight  modifications  introduced  at  the  instance  of  the  writer 
to  adapt  ihem  better  to  the  particular  service  to  be  performed  in  crossing 
the  Blue  ifidge,  did  not  touch  the  working  proportions  or  principle  of  the 
engines,  the  merits  of  which  are  due  to  the  patentee,  M.  W.  Baldwin, 
Esq. 

These  engines  are  mounted  on  six  wheels,  all  of  which  are  drivers, 
and  coupled,  and  42  inches  in  diameter.  The  wheels  are  set  very  close, 
so  that  the  distance  between  the  extreme  points  of  contact  of  the  wheels 
and  the  rail,  of  the  front  and  rear  drivers,  is  9  feet  4  inches.  This  close- 
ness of  the  wheels,  of  course,  greatly  reduces  the  difficulty  of  turning  the 
short  curves  of  the  road. 

The  diameter  of  the  cylinders  is  \Q\  inches  ;  and  the  length  of  the 
stroke  20  inches. 

To  increase  the  adhesion,  an!  at  the  same  time  avoid  the  resistance 
of  a  tender,  the  engine  carries  its  tank  upon  the  boiler,  and  the  footI)oard 
is  lengthened  out  and  provided  with  suspended  side  boxes,  where  a  sup- 
ply of  fuel  may  be  stored.  By  this  means  the  weight  of  wood  and  water, 
instead  of  abstracting  from  the  eflfective  power  of  the  engine,  contributes 
to  its  adhesion  and  consequent  ability  to  climb  the  mountain. 
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The  total  weight  of  these  engines  is  55,000  pounds,  or  'lllj  Ions,  when 
the  boiier  and  tank  are  supplied  with  water  and  fuel  enough  for  a  trip  of 
eight  miles  is  on  board. 

The  capacity  of  the  tank  is  sufficient  to  hold  100  cubic  feet  of  water, 
and  it  has  storage  room  on  top  for  JOO  cubic  leet  of  wood,  in  addition  to 
what  may  be  canied  in  the  si(ie  boxes  and  on  tlie  footboard. 

'J'o  enable  the  engines  better  to  adapt  themselves  lo  the  flexures  of  the 
road,  the  front  and  middle  pair  of  drivers  are  held  in  position  by  wrought 
iron  beams,  having  cylindiical  boxes  in  ea<:u  end  for  the  journal  bear- 
ings, which  beams  vibrate  on  sjjherical  pins  fixed  in  the  frame  of  the 
engine  on  each  side  and  resting  on  the  centres  of  the  beams.  The  object 
of  this  arrangement  is  to  form  a  truck,  somewhat  flexible,  which  enables 
the  drivers  more  readily  to  traverse  the  curves  of  the  road. 

There  were  three  engines  constructed  expressly  for  this  irack,  of  which 
two  answer  to  the  description  here  given.  The  third  engine  was  built 
by  Mr.  Joseph  R.  Anderson,  of  Richmond,  and  is  an  excellent  machine 
and  capable  of  doing  good  service.  Resting  on  eight  wheels,  and  being 
more  rigid  than  the  others,  it  does  not  yield  so  easily  to  the  very  short 
curves  of  this  track.  It  is  therefore  kept  cm  hand  as  a  reserve  engine, 
and  is  frequently  employed  to  relievo  the  regular  engines  of  the  road. 

Duties  and  Speed  oft'"'  Em^ines. — The  writer  has  never  permitted  the 
power  of  the  engines  on  this  mountain  road  to  be  fully  tested.  The  object 
lias  been  to  work  the  line  regularly,  economically,  and,  above  all,  safely; 
and  these  conditions  are  incompatible  with  experimental  loads  subjecting 
the  machinery  to  severe  straiiis.  The  regular  daily  service  of  each  of 
the  engines  is  to  make  four  tri|)S,  of  eight  miles,  over  the  mountain,  draw- 
ing one  eiglit-wheel  baggage  car,  together  with  two  eight-wheel  passen- 
ger cars,  in  each  direction. 

In  conveying  freight,  tlie  regular  train  on  the  mountain  is  three  of  the 
eight-wheel  house  cars  fully  loaded,  or  four  of  them  when  empty  or 
partly  loaded. 

These  three  cars,  when  full,  weigh  v/ith  their  loads  from  40  to  43  tons- 
Sometimes,  though  rarely,  when  the  business  has  been  unusually  heavy, 
the  loads  have  exceeded  50  tons. 

With  such  trains  the  engines  are  siloppcd  on  the  track,  ascending  or 
descending,  and  are  started  again,  on  the  steepest  grades,  at  the  discre- 
tion of  the  engineer. 

Watu-,  for  the  supply  of  the  engines,  has  been  found  difficult  to  obtain 
on  the  mountain  ;  and  sinee  the  road  was  constructed  a  tank  has  been 
estaoiished  on  the  eastern  slo]ve,  v>here  the  ascending  engines  stop  daily 
on  a  grade  of  280  feet  per  nule,  and  are  \k*ix*t  held  by  the  brakes  while 
the  tank  is  being  filled,  and  started  again  at  the  signal  and  without  any 
difficulty. 

The  ordinary  s[)eed  of  the  engines,  when  loaded,  is  7.V  miles  an 
hour  on  the  ascending  grades,  and  jiom  b\  to  6  miies  an  hour  on  tlie 
descent. 

(jreater  speed  and  larijer  loads  might  doubtless  be  permitted  with 
success  ;  but  the  policy  lias  been  to  work  the  track  with  perfect  safety, 
to  ri>k  nothing,  and  to  obtain  and  hold  the  public  confidence. 

19» 
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Brakes,  Couplings,  ^'c. — In  recommending  the  use  of  this  anomalous 
track  for  the  conveyance  of  passengers,  the  writer  felt  severely  the  great 
responsibility  of  his  position.  No  care  that  his  judgment  and  foresight 
could  provide  was  neglected  to  secure  the  most  peifect  safety  to  those 
whose  lives  were  entrusted  in  the  hands  of  the  Company  and  its  agents. 
The  rule  was  adopted  that  no  car  should  be  suffered  to  cross  the 
mountain  that  did  not  possess  a  brake  for  every  wheel,  of  power  suffi- 
cient to  chitch  the  whtiel  firmly  and  prevent  its  rotation.  All  fixtures 
by  which  the  brakes  might  be  acted  upon  by  the  engineer,  and  the 
power  conveyed  simultaneously  to  all  the  wheels  through  a  common 
bar  or  chain,  were  rejected,  because  the  giving  way  of  this  connecting 
bar  would  render  all  the  brakes  which  were  made  dependent  upon  it 
powerless. 

The  brakes  were  required  to  be  inspected  at  every  trip  by  an  expe- 
rienced man,  and  to  be  in  perfect  order  for  service  before  the  naountain 
engine  could  be  attached  to  the  train. 

The  giving  away  of  a  coupling  was  another  source  of  danger  to  be 
guarded  against  upon  such  grades;  for,  if  the  brakemen  on  the  ascending 
train  should  be  neglectful,  and  fail  to  apply  their  brakes  when  a  coupling 
bar  or  bolt  should  break,  the  dis-engaged  car  might  be  carried  down  the 
grade. 

To  guard  against  this  danger,  reHable  couplings  were  provided  for  all 
the  cars  ;  and,  for  farther  security  against  the  possibility  of  such  an  ac- 
cident, two  powerful  tug  chains  were  attached  as  extra  couplings  between 
the  locomotive  and  the  forv^'ard  car,  and  also  between  each  two  separate 
cars,  which  are  reserved  couplings,  coming  into  service  oidy  in  case  the 
regular  coupling  bar  or  its  connexions  should  part.  These  guard  chains 
are  always  attached  as  soon  as  the  mountain  engines,  or  "climbers,"  as 
tliey  are  called,  are  put  on. 

When  the  track  is  in  good  condition,  the  brakes  of  only  two  of  the 
cars  possess  sufficient  power  to  control  and  regulate  the  movement  of  the 
train — that  is  to  say,  they  will  hold  back  the  two  cars  and  the  engine. 
When  there  are  three  or  more  cars  in  the  train,  the  brakes  on  the  cars, 
of  course,  command  the  train  so  much  the  more  easily. 

But  the  safety  of  the  train  is  not  dependent  on  the  brakes  of  the  cars. 
There  is  also  a  valve  or  air-cock  in  the  steam  chest,  under  the  control  of 
the  engineer.  This  air-cock  forms  an  independent  brake,  exclusively  at 
the  command  of  the  engineer,  and  which  can  always  be  applied  when 
the  engine  itself  is  in  working  order.  The  action  of  this  power  may  be 
made  ever  so  gradual,  either  slightly  relieving  the  duty  of  the  brakes  on 
the  cars,  or  bringing  into  play  the  entire  power  of  the  engine. 

The  train  is  thus  held  in  complete  command.  Yet  no  precaution  is 
neglected  to  have  all  parts  of  the  machinery  always  in  efTective  condition 
— brakes,  each  and  all — in  perfect  order,  every  man  at  his  post,  and  a  com- 
petent and  vigilant  superintendent  over  them  to  enforce  discipline  and 
command  the  train. 

A  supply  of  sand  is  not  neglected  ;  for,  though  the  brakes  completely 
control  ihe  tr<iin  in  ordinary  weather,  yet,  when  the  cold  is  intense,  and 
the  track,  wheels,and  brakes  are  all  covered  with  snow,  frozen  into  hard 
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ice,  they  will  not  hold.  Then,  as  usual,  sand  is  applied  in  the  front  of 
the  forward  drivers  or  in  front  of  the  middle  drivers,  as  is,  under  the 
circumstances,  most  expedient ;  and  the  friction  may  be  increased  to 
whatever  amount  is  necessary  tor  the  safety  of  the  train. 

With  the  passenger  trains,  there  is  a  man  at  the  brake  on  every  plat- 
form, who  never  leaves  his  post  while  on  the  mountain,  whether  the  train 
be  ascending  or  descending.  For  the  freight  trains,  four  brakemen  are 
required  to  attend  to  the  brakes  of  three  cars,  or  five  brakemen  to  those 
of  four  cars. 

Such  tracks  as  this  over  the  Blue  Ridge  are  very  dangerous  under  neg- 
ligent or  unskilful  management.  But  with  care  to  observe  the  rules 
prescribed,  and  to  keep  within  the  authorized  loads  and  speed,  they  are 
quite  as  safe  as,  if  they  are  not  safer  than,  ordinary  railways  worked  with 
ordinary  care. 

Current  Expenses  of  this  Track. 

'I he  current  expenses  of  maintaining  and  working  this  track  are 
scarcely  as  great  as  might  be  expected  from  its  anomalous  and  difficult 
character. 

The  ordinary  consumption  of  fuel  by  one  of  the  mountain  engines, 
ascending  the  eastern  slope  of  the  mountain,  from  the  toot  of  Robinson's 
Hollow  to  the  summit — a  distance  of  2,",,-^  miles — in  which  an  elevation 
of  660  fi'et  is  overcome,  and  many  curves  of  300  feet  radius  are  turned, 
is  42  cubic  feet,  or  very  nearly  one-third  of  a  cord.  The  total  "weight 
of  the  engine  and  train,  or  mass  moved,  is  70  tons. 

The  cost  of  fuel  is  there  §200  a  cord. 

The  fuel  used  in  traversing  the  whole  length  of  the  track,  from  the 
Greenwood  Station  to  the  western  base  of  the  mountain,  a  distance  of  8 
miles,  including  both  the  ascent  and  descent  of  the  mountain,  is  two- 
thirds  of  a  cord,  costing  •$1'33,  exclusive  of  the  cost  of  tiring  up. 

The  total  cost  of  workmg  the  two  engines  when  making  two  round 
trips  each  per  diem,  is  as  follows: — 

2  f]n?inccrs,  at  $75     each  per  month,  .  .     §  150-00 

"         .  .  120-0() 

"  .  .  6000 

50-00 
"  •  .  .  35-00 

7500 


G  Brakemen,  ' 

'     20 

2          "             "     25 

2  Firemen,      ' 

'     25 

2 

'     17-50 

1  Machinist,    ' 

'     75 

M'ages  of  engine  and  train  hands,  per  month,  $  ISOOO 

Fuel,  oil,  &c.,  for  two  engines,  per  month,  when 

making  each  lour  trips  a  day,       .  .  .350-00 


$830-00 


.Vnnual  locomotive  expenses,  $9900. 

Maintenance  of  the  Road. 

Salary  of  Superintendent,  per  annum,               .  $1,20000 

2  Section  Misters,  each  $400,                   .  .                  KOOOO 

12  Laborers  (nejjroes),  at  $  150  per  annum,  ISOOOO 

1  Laborer  at   wood  Ktation,                         .  .                  1.^0■()0 


Amount  carried  forward,  .  .  $3950-00 
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Amount  brought  forward,            .  .              JS3950'00 

2  Watchmen  at  trestles,  $  240,     .                       .  480-00 

1  A'ight  Watch  at  terminus,                      .  .                 ^05-00 


Annual  Cost  of  Superintendence  and  Maintenance,  4795-00 

Add  Locomotive  expenses,  .  •  9960-00 


Cost  of  Maintaining  and  Working,  .  .       $>  14,755-00 

or,  per  mile  per  annum,  $1815. 

To  this  total  must  be  added,  of  course,  the  cost  of  repairing  the  loco- 
motive engines  and  cars;  and  also  the  depreciation,  properly  due  to  this 
track,  of  the  cars  and  engines  and  the  track  iiself. 

The  engines,  when  delivered  to  the  Company,  were  all  exceeilingly 
substantial,  and  have  needed  but  small  current  repairs  beyond  what  the 
machinist  of  the  track  has  been  able  to  give  to  them  and  to  the  cars.  No 
separate  account  has  been  or  could  be  kept  of  the  other  repairs  of  the 
cars — the  track  being  worked  in  connexion  with  the  road  east  and  west 
of  the  mountain. 

Depreciation  is  always  a  very  important  item  of  railroad  charges;  but, 
while  the  machinery  and  track  are  comparatively  new,  any  estimate  of 
that  item  which  might  be  here  oliered  would  be  altogether  speculative — 
while  the  object  of  this  paper  is  to  present  only  ascertained  and  reliable 
fac^s. 

The  writer  does  not  wish  to  close  this  brief  description  of  a  road, 
which,  though  built  for  a  temporary  purpose  only,  he  thinks  is  likely  to 
exercise  a  material  induence  ori  many  future  works,  wiihouf  duly 
acknowledging  his  obligation  to  those  gentlemen  whose  co-operation 
materially  aided  in  the  rapid  progress  and  great  success  of  the  work. 

To  his  principal  assistant,  Thomas  S.  Isaac,  he  is  indebted  for  the  skil- 
ful and  accurate  executions  of  his  plans: 

To  C.  R.  Ri.isoa  and  Wm.  S.Carter,  contractors,  for  their  great  energy 
and  obliging  promptitude  in  providing  and  applying  their  forces  wher- 
ever needed  to  press  forward  the  work  :' 

To  Messrs.  M.  W.  Baldwin  &  Co.,  of  Philadelphia,  for  the  excellent 
engines  that  work  the  road  :  and,  finally. 

To  George  S.  Netherland,  superintendent  of  this  track  and  machinery, 
for  his  prudence,  carefulness  and  indefatigable  and  intelligent  personal 
attention  to  the  maintenance  of  the  way  and  the  management  of  the  irans- 
portation  across  the  mountain. 


On  the  Geology  and  Physical  Geography  of  Xorth  America,'^     By  Prof. 
Henry  D.  Rogers,  from  the  United  States. 

The  speaker  stated  that  his  object  in  this  discourse  was  to  present  a 
condensed  view  of  the  physical  features  and  geological  outlines  of  North 
America,— a  country  highly  interesting,  from  the  majestic  scale  of  its 
natural  structure — from  its  peculiar  posiiion  on  the  earth's  surface,  lying 
intermediate  between  li^urope  on  the  one  iiand,  and  Asia  and  Australia 
on  the  other — as  a  hall-way  house  to  connect  the  commerce  and  civili- 

•  Notices  of  the   Meetings  of  die  Royal  Institution  of  Urent  Britain,  Feb.  8th,  1856. 
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zation  of  the  world  ;  and  tenanted  by  an  energetic  people,  essentially  a 
composite  nation,  made  up  of  the  enterprising  and  ardent  spirits  who 
have  gone  from  the  various  more  civilized  countries  of  Europe. 

Taking  a  comprehensive  but  rapid  survey  of  the  general  physical 
features  of  North  America,  we  find  it  presents  but  two  great  slopes,  one 
sinking  towards  the  Atlantic,  the  other  towards  the  Pacific,  divided  by 
a  lofty  mountain  axis,  the  Chippewayan  or  Rocky  Mountain  chain,  the 
true  water-shed  or  backbone  of  the  continent. 

From  either  base  of  this  chain,  where  the  j)lane  of  the  country  has 
an  elevation  of  5000  to  6000  feet  above  the  sea,  the  continent  slopes 
eastward  and  westward,  interrupted  by  only  two  important  intervening 
mountain  swells — the  Atlantic  or  Appalachian  chain,  and  the  Pacific  or 
Californian.  These  oceanic  chains  only  partially  turn  the  drainage  ; 
some  of  the  largest  rivers,  the  Susquehanna  and  Kanawha,  in  the  one 
case,  Frazer's  River  and  the  Great  Columbia  in  the  other,  cutting  quite 
through  them.  Another  broad  swell  of  the  surface  crosses  the  conti- 
nent, nearly  westward,  from  Labrador  to  the  sources  of  the  Columbia, 
passing  between  the  Lawrentian  Lakes  and  Hadson's  Bay,  and  between 
the  sources  of  the  Missouri  and  those  of  the  Saskatchawan.  From  (his 
the  continent  slopes  gently  northwards,  to  its  Arctic  shores,  and  south- 
wards, to  its  Mexican.  All  these  slopes  are  well  indicated  in  the  river 
drainage. 

Looking  closer,  there  appear  seven  grand  primary  divisions  of  the 
surface  of  the  continent,  comprising  two  broad  continental  plains,  three 
great  belts  of  mountains,  and  two  narrow  oceanic  slopes. 

A. — Tiie  largest  of  these  areas  is  the  Gkkat  Central  Plain,  extend- 
ing from  the  Gulf  of  Mexico  to  the  Arctic  Sea  and  Hudson's  Bay,  and 
from  the  Appalachians  to  the  Rocky  Mountains,  a  wide  continental 
region  of  table-lands,  plains,  and  gentle  slopes. 

It  consists  of  two  physically  ditlerent  districts — the  one  a  western  re- 
gion of  elevated  table-lands  or  steppes  ;  the  other,  a  parallel  eastern 
zone  of  less  average  elevation,  comprising  three  great  basins  or  plains, 
of  river  and  lacustrine  drainage. 

L  The  Western  Steppes. —  These  constitute  a  wide  zone,  east  of  the 
Rocky  Mountains,  about  350  mdes  broad,  ranging  from  the  28th  to  be- 
yond the  GOth  degree  of  latitude  ;  including,  indeed,  the  Arctic  High- 
lands, east  of  Mackenzie  River.  From  the  Arkansas  to  the  Upper  Mis- 
souri this  plateau  has  a  mean  level  above  the  sea  of  about  4000  feet, 
rising,  at  the  base  of  the  mountains,  to  5000,  and  at  the  highest  east  and 
west  swell  of  the  surface,  to  6000  feet.  The  general  eastern  boundary 
of  this  great  terrace,  which  has  a  mean  height  of  about  2000  feet,  fol- 
lows apj)roxiinately  the  meridian  of  98'^  \\.\  but  northward  of  the  Ne- 
braska and  Missouri,  it  is  not  so  well  defined.  Rising  to  the  foot  of  the 
Rocky  Mountains,  by  successive  steps  and  gentle  sKtpes,  the  plain  con- 
tains one  escarpment,  which  being  much  more  consjucuous  than  the 
rest,  seems  to  divide  it  into  two  belts.  This,  which  coincides  with  the 
meridian  of  101°  VV.,  is  best  marked  between  lat.  32°  and  the  Arkansas, 
but  extends  to  the  Forks  of  the  Nebraska,  and  yet  further.  From  the 
Pecos  to  the  Nebraska,  the  upper  plateau  is  about  3500  feet  above  the 
sea,  and  is  1000  feet  higher  than  the  table-land  east  of  it.     This  entire 
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western  belt,  as  far  north  as  the  Missouri,  is  a  barren  and  thirsty  treeless 
desert,  especially  in  its  southern  half.  It  is  without  verdure,  except 
along  the  very  attenuated  streams,  and  at  certain  seasons  is  entirely  rain- 
less. North  of  the  Missouri  it  is  better  irrigated,  and  more  grassy,  and 
includes  many  rivers  and  lakes. 

The  lower  terrace  resembles  the  upper  in  its  flat  monotonous  surface, 
its  treeless  wastes,  and  arid  summer  climates,  but  it  is  rather  more 
grassy,  and  its  southern  streams  are  better  fringed  with  trees  and  ver- 
dure. All  the  rivers,  from  the  Pecos  to  the  Arkansas,  issue  from  the 
upper  table  land  to  the  lower,  through  deep  narrow  sluices  (canons), 
between  precipices  of  enormous  height.  For  more  than  400  miles, 
from  the  Brazos  to  the  Arkansas,  the  lower  treeless  plain  is  fringed  by  a 
remarkable  belt  of  woodland,  from  5  to  25  miles  wide,  which  is  called 
the  "  Cross  Timbers."  This  strip  of  forest  forms  the  western  boundary  of 
the  fertile  and  better  watered  still  lower  plain  of  Texas,  a  region  of  ver- 
dant prairies,  dotted  with  natural  parks,  and  clumps  of  live  oaks  and 
other  noble  trees. 

II.  The  Eastern  Basins. — This  vast  tract,  embraced  between  the  north- 
west base  of  the  Appalachian  mountains  and  the  eastern  border  of  the 
elevated  western  plateau,  is  a  broad  well-watered  plain,  full  of  streams 
and  lakes,  rising  nowhere  higher  than  1500  feet  above  the  sea;  and  in 
few  districts  higher  than  500  to  700  feet.  It  includes  three  large  natural 
basins  of  drainage — that  of  the  Mississippi,  and  its  ailluents  east  of  the 
high  western  steppes  ;  that  of  the  Lawrentain  Lakes  and  their  feeders  : 
and  that  of  the  southern,  western,  and  eastern  tributaries  of  Hudson 

1.  The  Mississippi  Basin. — This  wide  river  basin  slopes  so  gently 
southward  that  its  height  at  the  mouth  of  the  Missouri,  nearly  700  miles 
from  the  sea,  is  only  388  feet;  and  at  the  Falls  of  St.  Anthony,  1150 
miles  from  the  sea,  it  is  no  more  than  856  feet.  Its  eastern  and  western 
slopes  are  likewise  extremely  gentle,  as  shown  by  the  fact,  that  the  ele- 
vation of  the  plain  at  Pittsburgh,  nearly  600  miles  from  this  Mississippi, 
eastward,  is  only  679  feet;  and  in  the  opposite  direction,  at  the  mouth 
of  the  republican  fork  of  the  Kansas,  it  is  still  but  927  feet.  The  basin 
of  the  Mississippi  and  Missouri  is  divided  from  that  of  Hudson  Bay, — 
from  the  western  end  of  Lake  Superior  to  the  foot  of  the  Rocky  Moun- 
tains, but  eastward  from  the  drainage  of  the  Lawrentian  Lakes,  by  a 
low  water-shed,  nowhere  higher  than  1300  feet,  and  in  few  districts 
more  than  1000  feet  above  the  sea.  This  whole  Mississippi  plain  enjoys 
a  soil  and  climate  of  rare  fertility,  and  possessing  enormous  coal-fields 
and  other  mineral  wealth,  is  endowed  with  extraordinary  agricultural, 
commercial,  and  manufacturing  resources.  From  the  western  slopes  of 
the  Appalachiarjs  to  the  Mississippi,  the  Wabash,  and  Lake  Michigan, 
nearly  the  entire  surface  was  originally  clothed  with  forest  ;  but  west  of 
those  limits,  the  vast  plain  consists  of  gently  rolling  verdant  prairies, 
intersected  by  strips  of  woodland  along  the  valleys  of  the  streams;  and 
on  the  south-west,  sprinkled  with  parks,  and  scattered  clumps  of  trees. 

2.  The  Lawrentian  Lake  Basin. — This  middle  basin,  from  the  head 
of  Lake  Superior  to  Lake  Ontario  and  the  Ottawa,  is  separated  on  its 
south  from  the  basin  of  the  Mississippi  and  Ohio,  by  the  low  water-shed 
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bordering  its  lakes  ;  and  on  the  north,  from  the  southern  feeders  of  Hud- 
son Bay,  by  a  somewhat  higher  water-siied,  ranging  from  Missabay 
Heights,  where  the  summit  tiact  is  about  1500  feet  high,  north  of  Lake 
Superior  and  the  Ottawa,  and  gradually  declining  to  the  sources  of  the 
Saguenay.  It  is  a  curious  feature  of  this  basin,  that  its  western  rim  is 
only  50  miles  west  of  the  head  of  Lake  Superior,  the  southern  and 
northern  water-sheds  which  embrace  it,  uniting  in  about  long.  92°  50'. 
An  unusual  portion  of  the  surface  of  this  basin  is  covered  with  water. 
Its  five  great  lakes  contrast -their  n)agnitude  with  the  smaliness  of  the 
area  which  supplies  them;  lor  boih  the  water-sheds  are  in  relatively 
close  proximity  to  these  bai»ins.  In  some  districts  the  southern  water- 
shed is  only  a  few  miles  distant  from  Lakes  Michigan  and  Erie;  while 
some  of  the  streams  descending  southward  are  more  than  2000  miles 
from  the  Gulf  of  Mexico.  But  this  anomaly  vanishes,  when  we  recog- 
nise in  these  lakes  only  expansions  of  the  Upper  St.  Lawrence,  their 
southern  water-shed  then  takino  its  true  half-way  position  below  the 
Gulf  of  St  Lawrence  and  the  Gult  of  Mexico.  The  basin  of  the  five 
lakes  is  a  wide  levt^l  plateau  fvdling  eastward,  by  successive  stages,  from 
a  level  at  the  surface  of  Lake  Superior  of  628  ft-et,  to  one  of  232  feet  at 
the  surface  of  Lake  Ontario.  Its  confining  water-sheds  are  only  the 
eastern  extensions  of  the  great  central  swell  of  the  Continent,  forking 
where  it  approaches  Lake  Superior  ;  one  branch  ranging  northward,  the 
other  southward,  of  this  long  and  narrow  basin. 

3.  The  Hudson  Bay  Basin. — This  almost  rivals  in  size  that  of  the 
Mississippi.  It  is  separateil  from  that  of  the  St.  Lawrence  by  a  low  cres- 
cent-shaped, curving  water-shed,  beginning  in  the  highlands  of  Labrador 
and  the  VVatchish  Mountains,  and  extending  westward  to  the  Missabay 
Heights.  To  the  south-west  and  west,  its  boundary  is  the  vaguely- 
traced  limit  of  the  western  plateau,  prolonged  north^north-west,  from  the 
Missouri  towards  Lake  Athabaska.  This  great  basin  is  a  region  of  in- 
numerable tortuous  streams  and  inosculatino;  lakes  and  swamps,  con- 
verging their  drainage  into  Hudson  Bay.  In  the  northern  half  of  the 
continent,  the  larger  rivers  which  enter  Hudson  Bay,  as  the  great  Sas- 
katchawan,  descend  from  the  base  of  the  Rocky  Mountains,  across  the 
low  water-shed,  which  forms  the  western  rim  of  this  basin;  thus  linking 
it  hydrographically  with  the  high  western  plateau,  and  establishing  in  a 
wider  sense,  one  great  hydrogr.iphic  basin  from  the  Walchish  to  the 
Rocky  Mountains,  north  of  the  east  and  west  swell  of  the  continent. 
The  general  elevation  of  the  extensive  rim  of  the  Hudson  Bay  Basin,  is 
scarcely  anywhere  higher  than  1600  feet  above  the  sea  ;  the  average 
level  of  the  whole  girdle  probably  not  exceeding  1000  feet.  It  is  a  cold, 
inhospitable,  and  snowy  district,  its  rocks  deeply  overlaid  with  sterile 
drilt,  and  its  surface  extensively  covered  with  a  net-work  of  waters  and 
wet  swamps. 

B.  The  Appalachian  Mountain  Zone. 

This  Atlantic  mountain  range  embraces  the  whole  belt  of  mountain 
ranges,  extending  from  the  Gulf  of  St.  Lawrence  at  Gaspe,  to  Georgia 
and  Northern  Alabama.  It  consists  of  two  divisions — a  north-eastern, 
ranging  from  Gaspc  to  the  valley  of  the  Hudson  ;  and  a  south-western, 
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thence  to  the  interior  of  Alabama:  the  total  length  of  the  chain  is  about 
1500  miles,  while  its  breadth  varies  from  150  to  200  miles.  In  the 
chief  divisions  of  its  length  it  is  a  wide  complex  belt  of  many  parallel 
ridges,  whose  ciests  nowhere  ascend  much  beyond  4000  feet  above  the 
sea  ;  the  base  of  the  chain,  where  highest,  being  about  1800  feet  above 
the  sea  level.  From  Alabama  to  ihe  Hudson,  the  Appalachian  chain  is 
the  water-shed  betwten  the  Atlantic  rivers  and  those  of  the  Ohio  and 
Lake  Ontario;  and  from  the  Hudson  to  the  Gulf  of  St.  Lawrence  it  sepa- 
rates the  drainage  of  those  flowing  to  the  Atlaiitic  from  the  shorter 
streams  entering  the  St.  Lawrence.  The  Hudson  valley  does  not  entirely 
separate  this  long,  nearly  continuous  mountain  systeni.  A  depression  of 
the  continent  to  a  depth  of  only  300  feet,  would  let  the  ocean  through 
from  the  Gulf  of  St.  Lawrence  to  the  Bay  of  New  York,  and  interpose  a 
strait,  nearly  as  broad  as  that  between  England  and  the  European  con- 
tinent, between  the  niain  hnd  of  Noith  America,  and  the  even  now  half 
insulaied  districts  of  New  England,  New  Brunswick,  and  Nova  Scotia. 
That  this  great  transverse  depression  of  the  surface,  now  uniting  the 
estuaries  of  the  St.  Lawrence  and  the  Hudson,  was  once  thus  actually 
submerged,  is  proved  by  indisputable  geological  monuments,  consisting 
of  oceanic  clays  containing  marine  pleistocene  tertiary  fossils. 

The  ^orlh-eastern  section  of  the  Appalachians  contains  as  its  princi- 
pal chain  the  Green  Mountains,  a  long  belt  of  parallel  and  swelling 
ridges  commencing  in  the  Notre  Dame  range,  south  of  the  St.  Lawrence, 
in  Lower  Canada,  and  terminating  at  the  Schuylkill  River,  in  Pennsyl- 
vania. These  mountains  at  the  Hudson,  under  the  name  of  the  High- 
lands, are  cut  to  their  base  by  that  tidal  river.  In  Vermont  their  rounded 
summits  are  4000  feet  high,  but  on  the  Hudson  they  nowhere  exceed 
1600  feet.  The  White  Mountains  of  New  Hampshire,  and  the  Adiron- 
dac  group  in  the  north-east  corner  of  New  York,  are  lofty,  outlaying 
masses,  subsidiary  to  the  Appalachians,  They  consist  chiefly  of  the  crys- 
talline rocks.  Their  highest  peaks  exceed  5000  feet,  and  that  of  Mount 
Washington,  the  loftiest  east  of  the  Rocky  Moimtains,  is  6428  feet  above 
the  sea  level. 

South-western  Appalachians.— From  the  Hudson  and  Mohawk  to  mid- 
dle Alabama,  extends  the  other  great  division  of  the  Appalachian  chain, 
marked  by  an  extraordinary  parallelism,  length,  narrowness,  steepness, 
and  evenness  of  its  numerous  ridges.  Its  south-eastern  belt,  the  most 
undulating  and  picturesque,  is  the  Blue  Ridge  of  Virginia,  and  the  Smoky 
or  Unaka  Mountain  range  of  Carolinas.  Georgia,  and  Tennessee  ;  it  is 
nearly  identical  in  geological  structure  with  the  Green  Mountains,  and 
resembles  them  in  contour  and  scenery.  Its  highest  crests,  which  are  in 
North  Carolina  and  Tennessee,  reach  to  4000  and  5000  feet  above  the 
sea.  The  rocks  of  the  Blue  Ridge  and  Green  Mountain  chains,  are 
chiefly  ancient  metamorphic  strata,  as  gneiss,  talcoze,  and  chloritic  schists 
and  highly  altered  argillaceous  and  sandy  strata  low  in  the  palieozoic 
system,  including,  indeed,  some  of  the  oldest  fossiliferous  formations  : 
these  stratified  masses  are  penetrated  by  igneous  veins  and  dykes. 

To  the  norih-west  of  the  Blue  Ridge,  and  separated  from  it  by  a  long 
continuous  plain,  called  tlu  Great  Appalachian  Valley,  runs  a  parallel 
range  of  the  middle  Appalachian  bell,  traceable  from  the  St.  Lawrence 
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to  Alabama.  This  central  zone  of  mountains  consists  of  long  narrow 
level  ridges,  divided  by  narrow  longitudinal  valleys,  and  cut  to  their 
bases  by  sharp  deep  ravines  permitting  the  passage  of  the  rivers.  These 
ridges,  caused  by  excessive  erosion  of  the  parallel  waves  of  the  strata, 
of  wliich  the  central  Appalachians  consist,  are  linked  into  groups  of 
several  parallel  crests,  some  of  them  remarkably  straight  for  great  dis- 
tances, others  gently  curving.  In  many  instances  two  narrow  mountain 
crests  unite  at  the  two  extremities  to  enclose  a  deep  trough-shaped 
valley  ;  some  of  these  valleys,  with  their  mountain  borders,  having  a 
remarkable  resemblance  to  a  long  narrow  canoe  or  skiff.  One  class  have 
a  synclinal  structure,  the  highest  strata  being  in  the  bed  or  centre  of  the 
valley,  and  the  hard  lower  rocks  forming  the  enclosing  parallel  moun- 
tain crest.  The  other  class  are  anticlinal  in  their  form,  a  powerful  erosive 
action  of  waters  having  carved  them  out  by  cutting  through  the  crests 
of  the  original  crust-waves,  and  scooping  down  to  the  softer  lower  strata. 
In  some  portions  of  this  middle  belt  the  long  narrow  ridges  unite  in 
wider  mountain  table  lands  of  the  general  height  of  the  chain. 

The  rocks  of  this  long  middle  Appalachian  belt  are  exclusively  pa- 
laeozoic strata,  comprising  all  from  the  base  of  that  system  to  the  upper 
coal  measures  inclusive.  Scarcely  a  single  igneous  dyke  or  mineral  vein 
intrudes  itself  into  this,  or  the  next  more  western  division  of  the  Appa- 
lachians. 

The  north-western  belt  of  the  Appalachians  is  a  long  and  compara- 
tively high  table  land,  called  the  Alleghany  Mountain  in  Pennsylvania, 
the  Sewell  Mountain  in- Virginia,  and  the  Cumberland  Mountain  in 
Tennessee.  Almost  the  whole  way  continuously  from  north-eastern 
Pennsylvania  to  northern  Alabama,  it  presents  a  high  escarped  slope, 
facing  south-eastward  toward  the  middle  chain.  This  table  land  is  com- 
posed of  nearly  horizontal  strata  of  the  upper  Devonian  formations  at  its 
base,  and  of  carboniferous  rocks  in  its  higher  parts,  wide  tracts  of  it 
being  covered  exclusively  by  bituminous  coal  measures.  Along  its 
south-eastern  border  it  is  gently  undulated  with  parallel  broad  regular 
anticlinal  and  synclinal  flexures  of  the  strata,  the  expiring  waves  of  the 
middle  Appalachian  belt,  where  these  crests  are  stronger,  steeper,  and 
more  crowded.  The  plateau  subsides  to  the  north-west  with  the  dying 
out  of  these  flexures,  and  sinks  into  the  broad  plain  of  the  basins  of  the 
Ohio  and  Mississippi. 

A  longitudinal  survey  of  the  Appalachian  chain  shows  much  undula- 
tion in  its  direction,  and  discovers  ten  distinct  sections  as  respects  its 
trend.  Five  of  these  are  straight,  three  of  them  convex  towards  the 
north-west,  and  two  of  them  convex  towards  the  south-east. 

C.  The  Rocky  Mountains,  or  Ciiippewayan  Chain. 

This  very  elevated  mountain  axis,  or  main  water-shed  of  the  conti- 
nent, consists  generally  of  two,  but  in  some  districts  of  three,  principal 
ranges,  each  composed  of  many  high  mountain  crests,  deep  valleys,  and 
elevated  table  lands.  The  great  component  ranges  are  approximately 
parallel,  but  they  are  variously  linked  and  inosculated  by  transverse 
ridges.  Their  crest  lines  undulate  on  a  stupendous  scale,  and  many  of 
their  summits  are  sharply  notched  and  serrated  like  the  Alps.  Tlie  main 
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eastern  range  rises  like  a  huge  rampart  above  the  great  table  land  at  its 
base,  presenting  a  deeply  gashed  flank  and  vast  mountain  buttresses 
towards  the  plain.  Longitudinally  the  whole  chain  consists  of  many 
sections  broken  by  deep  passes,  and  by  the  cessation  of  the  leading 
ridges,  which,  in  many  instances,  do  not  join,  but  lap  past  each  other. 
This  recently  ascertained  feature  presents  unexpected  facilities  for  the 
construction  of  railways,  and  other  avenues  of  communication  across  the 
continent.  In  Northern  Mexico  the  eastern  range  is  the  Cordillera  of 
Cohahuela  and  Potozi,  the  Guadaloupe  Mountains  being  only  an  outlay- 
ino-  chain  of  ridges;  and  the  western  range  is  the  Sierra  de  los  Mimbres. 
Opposite  the  sources  of  the  Arkansas,  the  eastern  belt  is  the  Moro  and 
Chowatche,  or  Wet  Mountain;  and  the  western  the  San  Juan  and  La 
Plata  Mountains.  The  Noble  valley  of  the  Rio  del  Norte  is  here  em- 
braced between  the  two  ranges.  From  the  Arkansas  to  the  north  fork 
of  the  Platte,  the  chain  is  more  complex  and  triple ;  its  eastern  range, 
comprising  the  Medicine  Mountain,  contains  some  of  the  loftiest  peaks 
of  the  Rocky  Mountains  :  such  are  the  Spanish  Peaks,  Pike's,  Long's, 
and  Laramie's  Peaks,  all  rising  to  10,000  and  12,000  feet  above  the 
sea.  North  of  the  Platte  rise  the  Wind  River  Mountains,  the  loftiest 
division  of  the  chain.  Here  Fremont's  Peak  has  an  elevation  of  13,568 
feet.  This  high  mountain  axis  is  the  focal  water-shed  of  the  continent, 
for  it  parts  the  head  fountains  of  the  Mi^;souri  flowing  to  the  Atlantic, 
from  those  of  the  Columbia  and  Rio  Colorado,  descending  westward  to 
the  Pacific. 

Branching  southward  from  the  Rocky  Mountains,  near  the  Wind  River 
ranc^e,  is  the  long  and  lofty  chain  called  the  Wahsatch.  It  is  the  eastern 
boundary  of  the  Great  Utah  Desert,  and  the  western  barrier  of  the  basin 
of  the  Rio  Colorado,  the  Rocky  Mountains  being  the  eastern.  North- 
ward of  the  Wind  River  chain  the  eastern,  or  main  axis  of  the  Rocky 
Mountains,  is  exceedingly  high,  where  it  divides  the  middle  and  northern 
streams  of  the  Columbia  from  the  sources  of  tlie  Missouri  and  Saskatcha- 
wan.  Near  the  head  of  the  latter  great  river.  Mount  Hooker  towers  to 
the  heifht  of  15,700  feet  above  the  sea;  and  a  little  further  north,  Mount 
Brown,  the  feeder  of  the  river  Athabasca,  reaches  the  yet  greater  altitude 
of  15,990  feet.  From  this  culminating  district  the  chain  gradually 
declines  northward  to  the  Arctic  Ocean.  Beyond  lat.  55°  tiie  main 
eastern  crest  ceases  to  be  the  water-shed  between  the  Pacific  and  Hud- 
son Bay,  or  the  Arctic  Ocean. 

The  geological  constitution  and  structure  of  the  Rocky  Mountains  are 
very  imperfectly  known.  Granite  and  gneissic  rocks,  and  various  pa- 
laeozoic strata,  including  much  carboniferous  limestone,  have,  however, 
been  extensively  noticed  in  many  districts.  Between  the  higher  ridges 
occur  table  lands  and  valleys,  consisting  apparently  of  cretaceous  and 
tertiary  deposits. 

("To  be  Continued.) 
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For  the  Journal  of  the  Franklin  Institute. 
Helices  and  Helicoidal  Surfaces.     By  John   M.  Richardson,  B.  S. 

A  helix  is  a  line  which  makes  a  constant  angle  with  the  horizon,  and 
is  generated  by  a  point  which  moves  so  that  the  ratio  of  its  ascent  to  the 
horizontal  projection  of  the  path  described  is  constant. 

A  helicoidal  surface  consists  of  a  series  of  helices  in  juxtaposition, 
and  is  generated  by  a  line  which  moves  so  that  each  of  its  points  describe* 
a  helix. 

Let  c  =  length  of  helix; 

5  =  "  horizontal  projection  ; 

y  =  ordinate  of  hehx  ; 

a=  constant  angle  of  helix  ;  then 

d  z  cos  a  =  ds  ;  d  z  sin  a^^  dy  (1) 

Integrating, 

z  cos  a ^=s  ;  z  sin  a  =  y  (2) 

Squaring  equations  (2),  and  adding  them, 

z2  =  s^  +  y^  (3) 

Dividing  the  first  of  (2)  by  the  second, 

s  y~^  =  cot  a  (4) 

Equations  (2,)  (3,)  and  (4,)  are  well  known  trigonometrical  formulas,  and 

prove  that  the  relations  betw-een  any  portion  of  a  helix,  its  projection, 

and  the   difference  between  its  extreme  ordinates  are  the   same   as  the 

relations  between  the  hypothenuse  and  legs  of  a  right-triangle. 

The  relations  established  above,  are  perfectly  true,  whatever  may  be 
the  nature  of  the  surface  upon  which  the  helix  is  located. 

If  z,  or  ?/,  or  5  be  given — a  being  known — the  other  two  are  easily 
determined. 

To  complete  the  determination  of  the  helix,  the  equation  of  its  hori- 
zontal projection  must  be  ascertained. 

Let  p  =  radius  vector  estimated  from  an  assumed  centre. 

t  =  angle  made  by  p  with  directrix  passing  through  initial  point  of 
projection  ; 

Then,  s  =J\d  p2  +  p^j ^iy/,  _  p  ^  ^5^ 

But 

5=f'p  (6) 

Hence, 

f'  p  r=  F  ^  .  (7) 

(7)  is  the  equation  of  the  projection. 

If  the  generatrix  in  its  initial  position  be  supposed  to  have  an  ordinate 
c,  equations  (2,)  (3,)  and  (4,)  will  become 

z  cos  a  =  s ;  z  sin  a  =  y — c;  )  /. 

z^=s^  +  {y—cf;  s  (y—c)-^  =  cot  a  ]  ^^f 

The  equation  of  a  helicoidal  surface  is  the  same  as  that  of  a  helix  de» 
scribed  by  any  point  of  its  generatrix. 
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Let  p  =  distance  of  any  helix  from  an  assumed  vertical  axis  ; 
p:=  angle  made  by  generatrix  with  horizon  ; 
coordinate  of  point  in  which  generatrix  in  its  initial  position  cuts 
the  axis ; 

z,  y,  s,  and  a  as  before.  Then 
y=c  -\r  p  Van  li  -\-  s  tan  a ;  z  —  [y — c — p  tan  ^)  cosec  a  (8) 

If  j3  =  o,  equations  (8)  will  become 
2/=c  +  5tana;  z=[y — c)  cosec  a  (9) 

If  c  =  o,  equations  (8)  will  become 
y  =  ?  tan  P  -[-s  tan  a;  z  =  {y — p  tan  |3)  cosec  a  (10) 

and  equations  (9) 
2/=  s  tan  a;  z  =  2/ cosec  a  (11) 

The  general  investigation  is  simple  enough,  but  when  the  results 
are  applied  to  particular  cases,  it  assumes  a  more  difficult  form. 
Helix  on  right  cylinder  ivith  circular  base. 

A=height  of  cylinder ;  r  ==  radius  of  base. 

z  =^  h  cosec  a;  s  =h  cot  a  )  , .  „. 

P  =r;  9= /u'~^  cot  a     )  ^     ' 

For  the  area  of  the  helicoidal  surface  whose   generatrix   passing 

through  the  centre  of  the  base  in  its  initial  position,  does  not  extend 

beyond  the  surface  of  the  cylinder. 

K  =  r  sec  j3  cos  a'  cosec  a  (h — r  tan  js)  (13) 

sin  a'—  sin  a  sin  j8;  and  if  /3  "-  o,  a'=o  also,  and  (13)  becomes 

A=rh  cosec  a  (14) 


(15) 


Rigid  cone  with  circular  base. 

h  =■  height  of  cone  ;  r=  radius  of  base. 
z^=y  cosec  a;  y  =^  s  tan  a  ) 

f)  =  r  h~'\h — y)=^r  h~^{li — s  tan  a)  \ 
Substitutmg  in  (5), 

s^h  cot  a  {l^e-^-  *  ^^"  «  i^^'-^'  t^"^«)-'^^)  (16) 

From  the  last  of  equations  (15,) 

s  =  /i  cot  a(l— r-ip)  (17) 

Comparing  (16)  and  (17), 

^  ^  g  — r  t  tan  a  (/i^— r^  tan^  a)->2  (18) 

For  the  area  of  the  helicoidal  surface  whose  generatrix  passing 
through  the  centre  of  the  base  in  its  initial  position,  does  not  extend 
beyond  the  surface  of  the  cone. 

a'=2-i  /  cos  a'  cosec  a  (A — r  tan  ft)  (19) 

sin  a'=sin  a  sin  /2 ;  r'^^r  h  (/i^+  r^)-34  cosec     i3-f  sin  h  (/t^-fr-j 

If/3=0j  then  a'^^o,  and  (19)  becomes 

A'=2-ir/j  cosec  a.  (20) 
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Helix  on  sphere. 

The  plane  of  reference  passes  through  the  centre  of  the  sphere. 
r=  radius  of  sphere  ;  -,  s,  &c.,  as  before. 

Zr=3/ cosec  n;  y=  5  tan  a  ?  /o,\ 

P  =  lr~—y')y^={7^—s'  tan^  a)y.  ^  ^"^^1 

Substituting  in  (5)  and  then  placing  for  s  its  value  derived  from  the 
last  of  equations  (21)  there  results, 

-ir  /  '2^'if  %\-y2~\^ 

<}'=tan       tan^afrcosa — [i~ — p^]    1    (rcosa+[?-^ — P^J    1 

-ip  /  YzxYi/  li\-yi-\  I 

+  tan      cot  ^-  a  I  r  cos  a — [r^ — p^]     1    (  r  cos  a+  [r^ — p^J    )  K^S) 

-ip/  y\'A,  Mx-M-| 

— 2cosecatan      (rcosa — [r^ — p^j  1    [rcosa+[?-^ — P^]  j         M- c  | 

(22)  is  the  equation  of  the  projection  of  the  helix  traced  on  the  up- 
per half  of  the  sphere. 

For  the  area  of  the  helicoid  whose  generatrix  passing  throuo^h  the 
centre  in  its  initial  position,  does  not  extend  beyond  the  surface  of 
the  sphere. 


cos''  a 


a''=  2~-  r^  (cos  a'  cosec  a  sec  3     n — 2  sin  /3 

( 1 — sin  13  cos  or  j   — 2  sin  f  sin  i3  cos  a  J     — sin  2  a') 


sin  a  =sin  a  sm  f3. 
If  ,3=0,  a'=;  0,  and  (23)  becomes 

a"=  2~-  r^  rt'cosec  a 


(23) 


(24) 


By  proceeding  in  the  same  manner,  helices  may  be  readily  located  on 
ellipsoids,  paraboloids,  and  hyperboioids  of  revolution.  Their  determi- 
nation will  be  found  to  present  several  interesting  examples  of  the  inte- 
gral calculus,  and  will  be  instructive  and  entertaining. 


Note. — The  method  of  determining  the  areas  of  the  helicoids,  gene- 
rated in  the  several  cases  considered,  does  not  appear  very  plainly  in  the 
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preceding  investigation  ;  and  I  present  here,  in  the  form  of  a  note,  an 
example  of  the  general  method  by  determining  the  area  of  the  helicoid 
in  the  case  of  the  sphere. 

Roll  the  sphere  along  the  great  circle  a  b.  The  helix  traced  by  the 
extremity  of  the  generatrix  which  passes  through  e,  and  is  perpendicular 
to  the  plane  of  the  paper,  will  drop  off  and  become  ea:  the  one  traced  by 
the  extremity  of  e  i,  represented  in  its  true  length  by  e  c,  and  which  makes 
the  angle  c  e  b=^  with  the  plane  through  e  perpendicular  to  cd,  will  drop 
off  and  become  da.  The  helicoid  generated  by  the  first,  is  projected  in 
e  a.  Revolving  it  about  e  a  until  it  coincides  with  the  plane  of  the  paper, 
it  becomes  e  c'  c"  a  i"  i'  e' .  The  helicoid  generated  by  the  second  is  pro- 
jected in  d d'  ad'  d.  Revolving  it  about  d  a  until  it  coincides  with  the 
plane  along  which  the  sphere  is  rolled,  it  becomes  d  d'  a  d^'  d" . 

d  i'  =  f= (r^ — j*^)^^  =  (r^ — 2^  sin^  a)  Vi.     Hence 

p^  +  c^  sin^  a=r2  (a) 

By  a  S'imple  transformation  (a)  becomes 

r^  cosec^  a.    p2+r^  z'  =r*  cosec^  a  {b) 

(b)  is  the  equation  of  an  ellipse,  the  axes  being  2  r  and  2r  cosec  a. 

The  area  of  e  (/ c'' ai"  i' e' can  be  readily  found  now;  though  it  is 
best  to  take  the  more  general  case  in  which  the  generatrix  makes  an 
angle  |3  with  the  plane  through  e,  perpendicular  to  cd.  dd'ad^'d" 
\s  the  helicoid  whose  generatrix,  passing  through  the  centre  of  the  sphere 
in  its  initial  position,  does  not  extend  beyond  the  surface,  whilst  e  c'  c' 
a  d^'  d'  g  is  th€  helicoid  whose  generatrix  is  seen  in  projection  inye,  and 
in  its  true  length  inys,  and  which  makes  an  angle  with  13  the  plane  of 
reference. 

ed  d'  a  d"  d" g=g'  e  d  d'  a  d"  c"'  g — g'  e  g  (c) 

g'  e g\s  2i  right  triangle,  and  is  equal  to  \  g g'  Xg'  e. 

Let  g'  g  e=  a',  then,  since  eg  ^fB=-r  sec  ^, 

gg':=r  sec  /3  cos  a',  and^'e  =  r  sec  |3  sin  a'.     Hence 

gf ge=^  r^  sec'^  j3  sin  a'  cos  a'=  2->^ r^  sec^  j3  sin  2  a'  (d) 

g'  fe=a,  and/e=3r  tan  |3.  .  •  .  ^e  =  r  tan  ;3  sin  a 

Comparing  this  value  of^'e  with  that  already  obtained, 

sin  a'  =  sin  a  sin  j3.  (e) 

Let  d  c"'  =  p,  then  p=p  cos  |3.    Substituting  in  (a),  and  transforming, 

p^  7-2  cosec^  a+/  r^  sec^/S  =  ?-''  cosec^  a  sec^  J3.  (jT) 

(/)  is  the  equation  of  an  ellipse  referred  to  its  conjugate  diameters, 
the  diameters  being 

2  r  cosec  a  and  2  r  sec  /3. 
d"  dd'  a  d^'  d"  =/p  cos  a'  dz=A"+d"  d''  d  (g) 

d' d''  d=  I  d"  d"  X  d"  d=lr  cos  a'xr  sin  a'=  2--  r^  sin  2  a'      {h) 
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Substituting  in  (g)  and  transposing 

a''=/p  cos  a'  dz — 2     r2  sin  2  a'  (f) 

From  (/),  p=sec  ;3  (/•-' — z^  sin^  a)'^  =sec  ,3  sin  a  (;•-  cosecz  a — z^y'^ 
Substituting  in  (t), 

a"=  cos  a'  sin  a  sec  .3/(7-  cosec^  a — z^)  d  z  [U) 

Integrating  and  taking  z  between  the  linnits 

z^^ea=^r  cosec  o,  and  z  =  e  d"=^r  sin  3  cos-  a  cosec  a. 

a"^2    H(  cos  a' cosec  a  sec  .3      rt — 2  sin  3  cos- a  I 

[  1 — sin^;3cos''  a  \    — 2  sin    (    sin  3  cos^  a  J       — sin  2  a'   \ 

{in)  is  the  same  as  (23). 

If  z  be  taken  between  the  limits,  e.g'= — r  sec  3  sin  a  ;  and  ea^=r 
cosec  ff,  0-' ec' c"  a  c'^c"'!?- will  be  obtained,  then  subtracting  g'  g  e  the 
area  of  the  helicoid  e  d  c"  ac'^'  c'"  g^  whose  generatrix  is  seen  in  projec- 
tion in  fe  will  be  obtained. 

Equation  (a)  gives  rise  to  the  following  method  of  determining  points 
of  the  ellipse. 


^ 


^^- 

^l-^^^^^ 
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The  semi-axes  being  given,  construct  a  right  triangle  ah  c^  whose  hy- 
pothenuse  is  equal  to  the  semi-major  axis,  and  the  altitude  to  the  serai- 
minor  axis.  At  any  point,  as  t/,  on  the  hypothenuse  erect  a  perpendicular 
thereto,  and  through  the  same  point  let  fall  a  perpendicular  de  on  the 
base  a  b  ;  then  lay  oil  d  fan  the  hypothenuse  equal  to  d  e,?ind  with  fas  a 
centre,  and  a  radius  equal  to  b  t,  the  semi-minor  axis,  describe  an  arc 
cutting  the  first  perpendicular  in  or ;  ^  will  be  one  point  of  the  ellipse. 
Other  points  can  be  determined  in  the  same  way,  and  the  (uirve  then 
traced  through  them.  It  is  evident  that  g  will  be  one  point  of  the  ellipse. 
For,  in  equation  (a),  p  denotes  the  ordinate,  and  z  the  abscissa  ;  and  if, 
in  the  figure,  ad==z,  dg  =  p,  bac=a,  there  will  result, 
d  e  =  df=:z  sin  a;  and  consequently, 
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List  of  American  Patents  which  issued  from  February  lOth,  to  March  3d,  1S57, 
(.inclusive,')  with  Exemplifications. 

FEBRUARY  10. 

56.  For  an   Improvement   in  Stuffing   Leather;  Joseph   Armstrong,  Woburn   Centre, 

Massachusetts. 
Claim. — "  Employing  a  press  previous  to,  and  in  connexion  with,  the  application  o' 
the  oil  or  grease  by  a  peg-lined  cylinder,  or  other  equivalent  means,  the  press  removing 
the  liquor  and  contracting  the  hide,  and  the  peg-lined  cylinder,  subsequently  restoring 
or  plumping  it  and  impregnating  it  with  grease." 

57.  For  an  Improvement  in  Melodeons;  J.  C.  Briggs,  Woodbury,  Connecticut. 
Claim. — "  The  expression  chamber  with  its  valve." 

58.  For  an  Improvement  in  Fire  Arms,-   Francis  S.  Brcttell  and  John  B.  Frisbie,  Al- 

leghany City,  Pennsylvania. 
Claim. — •'  The  arrangement  of  the  pawl  or  catch,  notch,  and  claw  on  the  hammer, 
and  the  cam  on  the   trigger,  or  any  other  arrangement  substantially  the   same,  for  the 
purpose  of  keeping  the  hammer  and  the  trigger  m  their  respective  positions  when  at  full 
cock." 

59.  For  an   Improved  Machine  for   Making  Envelopes;    Theodore  Bergner,  Phila- 

delphia, Pennsylvania. 
Claim. — "1st,  Giving  the  sliding  rod  a  downward  movement,  by  means  of  link,  lever, 
rod,  and  cam.  2d,  Giving  a  sliding  movement  to  the  frame,  by  means  of  link,  lever, 
rod  and  cam,  thereby  operating,  by  means  of  lifters,  the  folding  hinges.  3d,  The  com- 
partments, in  combination  with  pipe  and  cylinder,  the  latter  being  provided  with  piston, 
which  is  operated  by  cam  on  the  shaft.  4lh,  The  stamp,  working  in  the  swivel  bearing, 
and  operated  by  cam,  pin,  rod  and  cam.  5th,  The  employment  of  cam-lever,  rod-arm, 
and  spiral  spring,  to  turn  swivel  bearing  on  its  axis.  Cth,  Operating  the  pasting  ves- 
sels, by  the  lever,  rod,  and  cam.  7th,  Applying  the  curved  arm,  working  in  a  slot, 
through  the  folder,  fur  removing  the  finished  envelopes  to  the  inclined  table,  and  operat- 
ing it  by  arm,  and  cam-arm." 

60.  For  an  Improved  Mode  of  Attaching   Thills  to  Slcighs;  J.  M.  Batchelor,  Foxcroft, 

Maine. 
Claim. — "  Attaching  the  thills  to  the  bar,  which  bar  is  fitted  within  a  grooved  bar 
attached  to  the  sleigh — the  bar  being   allowed  to  slide  within  the  grooved   bar,  and  se- 
cured at  the  desired  points  by  the  spring  catch." 

61.  For  an  Improvement  in  Extension  Hoppers  for  Separators,  Grain  Mills,  ^c;  John 

Bean,  Hudson,  Michigan. 
Claim. — "The  combination  of  an  adjustable  extension  piece,  with  the  hopper." 

62.  For  an  Improvement  in  Shoes  for  Truss  Frames;  Reuben  Comins,  Troy,  N.  Y. 
Claim. — "Furnishing  that  description   of  shoe,  which  at  the  part  where  the  braces 

rest  is  of  an  inverted  "Y ,  or  angular  or  curved  form,  with  two  projecting  plates  on  its 
underside,  which,  in  their  horizontal  section,  are  of  T  form — said  plates  passing  through 
the  stringers  on  each  side  of  the  vertical  rods,  and  thu-:  forming  an  opening,  or  jaws, 
for  the  vertical  rods  to  pass  between,  and  extending  down  from  the  surface  of  the  shoe 
which  rests  upon  the  stringers,  to  the  nuts  and  washers  upon  the  under  side  of  the 
stringers." 

63.  For  Improved  Gunpowder;  Elisha  B.  Dodson,  Reading,  Pennsylvania. 

Claim. — "  The  treatment  of  mineral  coal,  preparatory  to  using  the  same  as  a  substi- 
tute for  charcoal,  in  the  manufacture  of  gunpowder  and  blasting  powder." 

64.  For  an  Improved  Printing  Stamp;   Wm.  H.  Elliot,  Plattsburgh,  New  York. 

"The   nature  of  my  invention  consists  in  the  arrangement  of  certain   devices  for  a 
printing  stamp,  by  which  the  type  or  die  is  caused  to  pass  from  the  ink  pad  or  roll,  to 
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the  impression  pad  to  make  the  impression,  and  back  to  tlic  ink  pad  again  for  the  ink — 
the  power  being  applied  by  the  hand  or  foot." 

Claim. — "  1st,  The  crank,  joint,  or  their  equivalents,  when  used  in  combination  with 
type  or  die.  2d,  The  same,  in  combination  with  the  treadle.  3d,  The  self-adjusting 
ink  pad.  4th,  Tilting  the  ink  pad,  so  that  by  the  action  of  the  type,  or  dies  upon  it,  it 
may  be  revolved.  5tb,  The  combination  of  the  die  or  type  with  the  crank,  when  ar- 
ranged in  relation  to  the  two  pads." 

65.  For  an  Improved  Raking  Attachment  for  Reapers;  Peter  Ilarnist,  Marinetown, 

Illinois. 
Claim. — "  Operating  the  rod  to  which  the   rake  head  is  pivoted,  by  means  of  rock- 
shaft  arms,  and  connecting  in  combination  with  spring,  crank,  and  bar." 

66.  For  an  Improvement  in  Razor  Strops,-  Edward  K.  Godfrey,  City  of  New  York. 

Claim. — "The  use  of  an  independent  strop  stock,  without  handles,  in  combination 
with  adjustable  and  independent  backs." 

67.  For  an  Improvement  in  the   Mode  of  Attachiiig  the  'Ei/es  to  the  Blades  of  Hoes,- 

Henry  Havell,  Newark,  New  Jersey. 
Claim. — "  The  cap  which  forms  a  socket  with  the  blade  to  receive  the  malleable  iron 
eye,  and  becomes  a  part  of  the  same." 

68.  For  an  Improvement  in  Seed  Planters,-  Thomas  B.  Houghton,  Bloomington,  111. 

Claim. — "Operating  the  planting  slide  and  tube,  by  means  of  a  crank  receiving  its 
motion  from  one  or  both  of  the  carriage  wheels.  Also,  the  reciprocating  frame,  or  its 
equivalent,  so  constructed  and  operated  as  to  guide  the  planting  tube,  and  make  it  de- 
posit the  seed  in  the  ground  at  the  desired  point." 

69.  For  an  Improvement  in  Guides  fur  Sewing  Macldnes;  Addison  Hull,  Brooklyn, 

New  York. 
Claim, — "  The  attachment  of  the  guide  plate  to  a  spring  bar,  or  its  equivalent,  which 
operates  independently  of  the  loot  piece,  thus  holds  the  cloth  during  the  sewing  opera- 
tion, and  is  adjusted  laterally  to  the  same,  and  the  connexion  of  the  same  by  a  vertically 
slotted  connexion,  with  a  slotted  sliding  plate  working  through  the  foot  piece,  whereby 
the  guide  plate  is  made  adjustable  and  changeable." 

70.  For  an  Improved  Machine  for  Ramming  Percussion  Caps,-  Charles  Hicks,  Haver- 

straw,  New  York. 
Claim. — "  1st,  The  pistons,  arranged  in  a  row,  and  receiving  reciprocating  rectilinear 
and  circular  movements,  simultaneously  operating,  in  combination  with  the  traveling 
carrying  plate,  or  other  equivalent  device,  for  carrying  the  caps.  2d,  Producing  the 
circular  movement  of  the  piston  by  means  of  pinions  on  the  said  pistons,  gearing  with 
a  toothed  rack  that  receives  a  sliding  movement  laterally  to  the  frame  which  carries  the 
pistons,  and  imparts  to  them  the  rectilinear  movement  from  a  lever  operated  by  a  cam 
on  the  crank-shaft,  by  which  the  rectilinear  movement  of  the  pistons  is  produced.  3d, 
The  employment  of  the  stationary  plate,  in  combination  with  the  reciprocating  pistons, 
and  the  traveling  carrying  plate." 

71.  For  an  Improved  Method  of  Surfacing  Felt  Hats,-  Alvin  llurd,  Danbury,  Conn. 
Claim. — "  Surfacing  the  hat  upon  the  elastic  cover  or  bed." 

72.  For  an  Improvement  in   Feathering   Paddle    Wheels,-    Lewis  T.  Howard,  Smith 

Mills,  Mississippi. 

Claim. — "  The  connecting  the  cranks  of  the  paddle  shafts  with  each  other,  around 
and  with  the  stationary  governing  wheel,  by  means  of  the  connecting  bars,  and  the 
grooved  rollers,  or  their  equivalents." 

73.  For  an  Improvement  in  Seed  Planters,-   John  Hildcbrand,  East  Berlin,  Pcnna. 

Claim. — "  The  combination  of  the  spring  connexion,  and  slides,  and  scrapers,  and 
the  vibrating  head  cam." 

74.  For  an  Improved  Gas  Making  Process,-  James  Hansor,  Wandsworth  Road,  Eng- 

land. 

Claim. — "  The  treatment  of  the  compound  gas  fuel,  worked  in  the  retorts." 
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75.  For  an  Improvement  in  Seed  Planters,-  Reinhold  Bocklen,  Jersey  City,  N.  J. 
Claim. — "  Tho   distributor,  having  chamber   and  recesses,  and  worked  between   the 

compartments,  and  by  jneans  of  the  link  and  slide,  in  combination  with  the  cut-off  and 
plate." 

76.  For  an  Improved  Arrangement  of  Means  for  Controlling  the   Throttle    Valve  of 

Marine  Engines,-   Wm.  H.  Elliot,  Plattsburgh,  New  York. 
Claim. — "The  chamber,  cylinder,  plunger,  and  spring,  when  arranged  in  relation  to 
the  engine  and  to  the  hull  of  the  vessel,  and  to  each  other." 

77.  For  an  Improved  Sash  Fastener;   Wm.  W.  Kellogg,  Lynn,  Massachusetts. 
Claim. — "  The  use  of  the  hasps   constructed   and   operating  in  connexion   with  the 

perforated  cleat  and  upper  sash." 

78.  For  an  Improvement  in  Safety  Indicators  fur  Steam  Boilers,-  Lucius  J.  Knowles' 

Warren,  Massachusetts. 
Claim. — "  Connecting  the  pipe  with  the  boiler  by  means  of  the  feed  pipe,  the  same 
being  productive  of  an  advantage." 

79.  For  an  Improvement  in  Seed  Planters,-  Jacob  Landes,  Sclma,  Ohio. 

Claim. — "Pivoting  the  cut-off  to  the  bar,  so  that  the  cut-off  shall  have  an  oscillating 
movement,  and  thus  stir  the  seed  when  it  oscillates." 

80.  For  an  Improved  Fence  adaptable  to  Uneven   Ground,-  G.  R.  Mcllroy,  Covington, 

Kentucky. 

Claim. — "  The  combination  of  the  adjustable  bar  and  oblique  pin,  with  an  angularly 
braced  panel  and  bearer,  or  any  ordinary  panel  on  which  the  angular  or  other  bar  may 
be  supported,  so  that  the  panels  may  be  moved  sideways  at  the  bottom,  so  as  to  bring 
them  perpendicular  upon  uneven  ground,  and  secured  in  that  position  by  one  or  two 
adjustable  bars  or  seats." 

81.  For  an  Improvement  in  Reaping  and  Mowing  Machines,-    Jeremiah  W.  Mulley, 

Amsterdam,  JNcw  York. 
Claim. — "  Constructing  and  arranging  the  platform  of  combined  reaping  and  mow- 
ing machines  in  parts,  when  one  or  more   of  said  parts    may  occupy   at  pleasure  such 
position  in  relation  to  the  cutters  as  to  form  the  track  clearer  for  mowing,  or  the  platform 
for  reaping." 

82.  For  an  Improved  Process  for   Ornamenting  Baguerreotype   Cases,  <^c./  John  F. 

Mascher,  Philadelphia,  Pennsylvania. 
Claim. — "  The  process  of  ornamenting  daguerreotype  cases,  or  other  articles,  in  imi- 
tation of  tortoise  shell,  wood,  marble,  or  other  substances,  by  first  covering  the  surfaces 
thereof  vs^ith  stained  or  colored  paper  of  suitable  character,  or  staining  or  coloring  the 
surfaces  themselves  in  a  suitable  manner,  and  afterwards  coating  them  with  gelatine, 
and  bi-chromate  of  potash." 

83.  For  an  Improvement  in  Preparing  India  Rubber  Cloth,-   Gulielmus  B.  Millerd' 

Colchester,  Connecticut. 
Claim. — "  The  application  of  a  sheet  of  vulcanized  caoutchouc,  previously  prepared 
by  buffing  its  surface  or  -surfaces  to  a  sheet  of  cloth,  or  between  two  sheets  of  cloth  pre- 
viously prepared,  by  being  thinly  coated  with  an  unvulcanized  solution  of  caoutchouc 
on  the  tangent  side  or  sides ;  the  sheet  of  caoutchouc  being  applied  in  an  extended 
state  to  produce  an  extensible  and  elastic,  or  in  a  free  state  to  produce  an  unelastic." 

84.  For  an  Improved  Abdominal  Supporter;  Julia  M.  Milligan,  New  Albany,  Ind. 
Claim. — "The  application  of  the  whalebone,  and  the  cords  or  strings,  by  which  the 

requisite  mechanical  support  may  be  obtained." 

85.  For  an  Improvement  in  Chain  Pumps;  Edmund  Morris,  Burlington,  N.  J. 
Claim. — "  The    application  of  an  elastic  flexible  tube,  in  combination  with  the  box 

or  chamber  in  which  it  is  enclosed,  for  the  purpose  of  retaining  water  to  assist  in  packing 
the  pump." 

86.  For  an  Improvement  in  Gauges  and  Water  Regulators  for  Steam  Boilers;  Mighill 

Nutting,  Portland,  Maine. 
Claim. — "  The  arrangement  of  the  expanding  chamber  in  relation  to  the  opening  for 
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steam  in  the  heating  apartment,  so  that  the  steam  from  the  boiler,  when  it  is  admitted 
to  this  apartment,  is  sudilenly  brouglit  into  contact  with  the  surface  of  the  lower  part  of 
the  chamiier,  within  the  apartment,  and  remains  in  contact  with  the  same  until  the  water 
in  the  boiler  rises  to  the  top  of  the  opening  which  admitted  the  steam,  when  the  con- 
tact of  the  steam  with  the  chamber  is  suddenly  cut  olf." 

87.  For  an  Improvement  in  Rail  for  Street  Railroads,-  Samuel  Aicolson,  Boston,  Mass. 

Claim. — "  My  improved  street  rail,  with  recesses  in  its  side  or  sides,  for  the  reception 
of  the  paving  blocks,  each  recess  of  one  side  being  opposite  either  a  recess  of  the  other 
side,  or  space  between  two  recesses  of  the  other  side." 

88.  For  an  Improved  Arrangement  of  Devices  for  Suspending  and  Adjusting  Sticlis 

in  Sawing  Machines,-   Ezckiel  Page,  Platcu,  Pennsylvania. 
Claim. — '*  Constructing  tiie  head  and  tail  blocks  of  a  saw-mill,  in  whicli  the  log  is  so 
suspended  as  to  rotate  with  the  vertical  and  lateral  acijustnieiits,  arranged  and  combined 
so  that  the  log  may  be  sawed  radially  and  tapering  for  the  purpose  of  getting  out  oars 
therefronj." 

69.  For  an  Improvement  in  Ventilating  Stoves,-    Luther  M.  Parsons,  Wawkan,  Wis. 

Claim. — "  The  arrangement  of  the  pipes,  bent  p!i)e,  bar,  provided  with  valves,  and 
the  expansion  rod." 

90.  For  an  Improved  Hand  Stamp,-   Perley  A.  Ramsay,  Boston,  Massachusetts. 
Claim. — "  1st,  The  arm,  pivoted  to  the  truck,  in  combination   with  the  stop  and  ink 

roll,     '-id,  The  method  of  hanging  the  ink  roll." 

91.  For  an   Improvement  in   Sewing  Machines,-    Thomas  J.  W.  Robertson,  City  of 

New  York. 
Claim. — "  The  spiral   groove   in   the  needle   leading  upward  from   the  eye  on   one 
side,  in  combination   with  the   looper.      Also,  the  loop  guide,  in  combination  with  the 
looper  for  laying  the  loop.     Also,  the  guard  pin,  or  its  equivalent." 

92.  For    an    Improvement   in  Seed  Planters,-  Silas  G.  Ramhdl,  Rockford,  Illinois. 
Claim. — "In  combination  with  the  shoe  or  spade,  composed  of  the  pieces,  the  bars." 

93.  For  an   Improvement  iti    Corn  Planters,-   .Martin  Robbins,  Cincinnati,  Ohio. 

Claim. — "The  reversible  hopper  and  arms,  with  the  vibrating  claw  or  tappet  con- 
nected with  seeding  mechanism,  in  combination  with  the  jointed  rod  or  chain  jjrovided 
with  buttons  or  similar  devices." 

94.  For  an  Improvement  in  Attaching  the  Arms  rf  Horse    Powers,-   Cyrus    Roberts, 

Belleville,  Illinois. 
Claim. — "  The  combination  of  the  radial   rigid  arms  and  intermediate  hinged  and 
suspended  sweeps  with  the  master-wheel." 

9.5.  For  an  Improvement  in  Rotary  Steam  Engines,-  John  B.  Root,  Buffalo,  New  York. 

Claim. — "  1st,  The  central  hub  when  used  as  a  support  for  friction  rollers.  2d,  The 
arrangement  of  triction  rollers  witiiin  the  piston,  upon  the  central  hub.  3d,  The  piston, 
when  used  in  acting  upon  friction  rollers,  4th,  'J'he  combination  of  the  sliding  frame, 
the  self-adjustable  boxes,  the  driving-ring,  and  the  wedge,  for  the  purpose  of  regulating 
the  bearing  of  the  friction  rollers  upon  the  piston  and  central  hub." 

96.  For  an  Improved  Metallic  Roofing,-  Benjamin  Ross  and  John  C.  Campbell,  Syra- 

cuse, New  York. 
Claim. — "The  method  of  connecting  together  metallic  plates  or  shingles  for  roofing 
by  their   own  weight,  when  the  ot,.;c3  of  plates  so  connected   are  fastened  only  at  the 
upper  and  lower  edge  of  the  roof." 

97.  For  an  Improvement  in  Instruments  for  Facilitating  the  Pacing  of  Mill-Stones,- 

Benjamin  D.  Sanders,  Holliday's  Core,  Virginia. 
Claim. — "The  instrument  consisting  of  the  slotted  beam,  cross-arm,  elastic  pointer, 
box  carrying  the  adjusting  screw,  spindle,  atid   adjustable   base  or  stand,  or  the  equiva- 
lent of  these  devices,  constructed  and   arranged  in  relation  to  each  other  for  joint  ope- 
ration." 
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9S.  For  an  Improved  Self- Adjusting  Wind-Wheel,-  Edward  A.  Tuttlo,  Brooklyn,  New 
York. 
Claim. — "  Placing  the  sails,  or  a  greater  number,  in  a  position  before  the  wind,  and 
then  causing  them  to  jjcrlbrm  complete  rotation  upon  their  axis,  in  the  time  relatively 
with  those  ot'  the  wind-wheel,  and  ni  the  direction  hy  connecting  them  with  the  crown- 
wheel, in  any  manner  producing  the  same  result.  Also,  the  crown-wheel  and  vane, 
connected  with  the  sails  by  means  of  the  pinion  wheels.  Also,  combining  with  the 
horizontal  rotary  motion  of  the  sails  upon  their  axis,  the  perpendicular,  adjustable, 
vibratory  motion,  by  which  they  are  rendered  self-regulating  in  a  most  simple  manner, 
although  presenting  reverse  sides  to  the  wind  at  each  succeeding  revolution  of  the  wind- 
wheel.  Also,  the  method  of  assisting  the  sails  to  j)erform  their  rotation  upon  their  axis, 
by  means  of  the  reverse  projecting  rims  upon  the  bottom  edges." 

99.  For  an  liii provement  in  Seed  Planters,-   H.  Thomason,  Lafa3ette,  Indiana. 
Claim. — '•  Operating   the  distributing  device  or  slide,  by  means  of  the    lever  or  rod, 

having  the  arm  attached  to  its  fulcrum  bar,  which  has  a  spring  connected  with  it  and 
the  collar  or  tube,  on  the  handle  of  the  implement ;  the  collar  or  tube  heing  provided 
with  an  arm  extending  underneath  the  arm  of  the  fulcrum  bar." 

100.  For  ari  Improverneiji  in  Harvesting  Machines,-  Walter  A.  Wood,  Hoosick  Falls, 
New  York. 

Claim "  Making  the  raker's  seat  or  stand   adjustable  in  the  arc  of  a  circle,  on  the 

rear  part  of  the  frame." 

101.  For  an  Improvement  in  Harvesting  Machines,-  Walter  A.  Wood,  Hoosick  Falls, 
New  York. 

Claim. — "In  combination  with  the  finger  bar  and  shoe,  a  track  clearer  hung  to  said 
bar  by  a  spring,  and  playing  vertically  between,  but  resisted  laterally  by  the  lugs  on 
said  shoe,  when  said  parts  are  constructed  and  arranged  in  relation  to  each  other." 

102.  For  an  Improvement  in  Harvesting  Machines,-  Walter  A.  Wood,  Hoosick  Falls, 
New  York. 

Claim. — "  Connecting  and  disconnecting  the  gear  by  a  clutch  lever,  with  its  cam 
planes  and  handle  extending  up  through  the  support,  to  a  convenient  position  for  the 
operator." 

103.  For  an  Improvement  in  Apparatus  for  Indicating  the  Height  of  Water  in  the 
Holds  of  Vessels,-    Wm.  R.  Warden,  Boston,  Massachusetts. 

Claim. — "Operating  the  alarm  apparatus,  by  means  of  the  ball  carrier's  inclined  tube 
and  lever,  with  their  co-operating  mechanism." 

104.  For  an  Improvement  in  Wool  Cleaning  Machines;  William  H.M'atrons,  Brooklyn, 
New  York. 

Claim. — "The  combination  of  the  picker  cylinder,  reciprocating  screen,  exhaust 
screen,  and  fan-blower." 

105.  For  an  Improvement  in  Locomotive   Cow -Catchers  for  Railroads,-  Joel  Wisner, 
Aurora,  New  York. 

Claim. — "  1st,  The  bar  or  jaw,  legs,  feet,  and  teeth,  when  operated  by  the  springs,  or 
their  equivalent,  in  combination  with  the  forward  end  beam  of  the  locomotive.  2d,  The 
stud  and  joint,  in  combination  with  the  bar." 

106.  For  an  Improved  Machine  for  Re-sawing   Lumber,-   Simon  P.  Winne,  Albany, 
New  York. 

Claim. — "  1st,  Connecting  the  slides  of  the  two  roller  frames  by  arms.  2d,  Con- 
necting the  two  upper  and  outer  rollers  in  the  frames,  to  the  two  lower  rollers  in  the 
frames,  by  means  of  the  rods,  so  that  a  rotary  motion  is  communicated  to  the  lower 
rollers  from  the  upper  ones,  and  the  upper  rollers  allowed  to  have  an  independent  lateral 
movement." 

107.  For  an  Improvement  in  Fishing  Rod  Reels,-  Edward  Deacon,  Brooklyn,  N.  Y., 
Assignor  to  John  Warren,  City  of  New  York. 

Claim. — "  Connecting  the  crank-shaft  with  the  reel-shaft,  and  also  disconnecting  it 
therefrom,  by  means  of  the  slotted  sleeve  placed  or  fitted  upon  the  shaft,  and  within  the 
socket." 
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108.  For  an  Improved  Machine  for  Cutting  Dovetails  and  their  Grooves;  F..  G. 
Matthews,  Clear  Water,  Minnesota  Territory,  Assignor  to  Harvey  Church,  Troy, 
New  York. 

Claim. — "  In  combination  with  the  fixed  stock,  the  mitering  knife,  and  scouring  and 
cleaning  knives,  for  forming,  at  one  operation,  the  miter  and  dovetail,  tongu<  or  groove. 
Also,  in  combination  with  the  fixed  stock,  and  mitering,  and  dovetail  cuttc,  the  trav- 
ersing of  the  block  or  board  in  a  clamped  condition  past  the  same,  for  the  purpose  of 
having  the  miter  and  dovetail  formed  therein." 

109.  For  an  Improvement  in  Calendar  Clocks,-  Edwin  P.  Monroe,  Albany,  N.  Y., 
Assignor  to  Gilbert  H.  Scribner,  City  of  IVew  York. 

Claim. — "  The  displacing  of  cards,  for  the  purpose  of  enumerating  and  designating 
the  day,  said  cards  being  suspended  upon  wires,  and  displaced  by  means  of  a  hand, 
moved  and  operated  by  the  machinery  of  the  common  hour  clock,  or  by  any  other  ma- 
chinery appropriate  for  the  same  purpose." 

1 10.  For  an  Improved  Mode  of  Patching  Bullets,-  Frederick  D.  Newbur}',  Assignor 
to  Richard  Varick  De  Witt,  Jr.,  Albany,  New  York. 

Claim. — "The  mode  of  securing  a  patch  upon  conoidal  or  similar  bullets,  by  com- 
pressing the  upper  portion  of  the  patch   under  a  thin  ledge  of  the  metal  of  the  bullet." 

111.  FoT  an  Improved  Arrangement  of  Springs  for  Vehicles.-  Darius  Babcock,  As- 
signor to  self,  and  Thomas  Harrop,  Homer,  New  York. 

Claim. — "  The  combination  of  the  c  spring  and  sinuous  spring,  connected  by  rigid 
bars  to  the  body  of  the  vehicle." 

112.  For  an  Improvement  in  Making  Seamless  Tiibcs;  Wm.  S.  Piatt,  Assignor  to  self, 
and  Alfred  and  Clark  M.  Piatt,  Waterbury,  Connecticut. 

Claim. —  "  So  forming  the  groove  upon  each  sector,  that  the  breadth  and  depth  thereof 
shall  gradually  diminish  from  one  end  to  the  other,  whereby  the  size  of  the  central  hole 
formed  by  a  set  of  the  said  sectors,  when  arranged  for  operating,  shall  increase  or  dimin- 
ish as  the  sectors  vibrate  or  rotate." 

113.  For  an  Improvement  in  Manufacturing  Metallic  Beads,-  John  R.  Wendt,  As- 
signor to  self  and  Augustus  Rogers,  Boston,  Massachusetts. 

Claim. — "  My  improved  manufacture  of  hollow  beads  of  metal,  as  made  by  the  opera- 
tions of  reducing  the  metal  to  a  tubular  form,  and  that  of  compressing  it  axially  in 
dies." 

114.  Tot  Improved  Wiridow  Blinds;  Daniel  Kclley  and  William  Livingston,  Grand 
Rapids,  Michigan. 

Claim. — "  Constructing  the  slats,  and  having  strips  attached  to  the  stile,  whcrebv 
the  slats,  when  closed,  will  overlaj)  and  be  flush  with  each  other,  at  each  side,  and  the 
slats  rendered  perfectly  weather  proof,  and  the  light  excluded." 

115.  For  an  Improvement  in  Machines  fur  Husking  Corn;  Ezra  S.  Holmes,  Lockport, 
New  York. 

Claim. — "  1st,  The  buskers,  consisting  of  the  guides  and  of  the  hands,  or  their  equiva- 
lents.    2d,  The  combination  of  the  buskers  with  the  shears." 

116.  For  an  Improved  Process  for  Smelting  Zinc  Ore;  Joseph  C.  Kent,  Cooper  Iron 
Works,  New  Jersey. 

Claim. — "The  peculiar  process  of  alternating  in  the  blast  furnace,  the  Franklinite, 
and  other  ores  of  iron  and  zinc,  with  ordinary  ores  of  iron,  for  the  [)ro(luction  of  cast 
iron  and  oxide  of  zinc,  by  which  process  I  maintain  the  equilibrium  of  heal,  and  keep 
the  furnace  in  successful  operation." 

FEBRUARY  17. 

117.  For  a  Self-setting  Hair-Triggered  dun  Lock;  Jonathan  Altman,  Armstrong  Co., 
Pennsylvania. 

Claim. — "The  mode  of  setting  the  double  trigger  by  the  act  of  cocking  the  gun." 
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118.  For  an  Improvement  in  Extension   Chairs,-    Samuel  J.Anderson  and  Nelson 
Richardson,  Erieville,  New  York. 

Claim, — "  The  levers  and  folding  seats  attached  to  the  box,  the  box  being  formed  of 
two  parts  connected  by  a  hinge." 

119.  For  an  Improvement  in  Seed  Planters,-  Leonard  Arnold,  Janesville,  Wisconsin. 
Claim. — "  Employing  two  frames  in  constructing  the  machine,  the  forward  frame 

resting  on  the  axle  of  the  principal  or  driving-wheels,  and  the  rear  frame  resting  on  the 
axle  of  the  covering-wheels,  and  extending  forward  and  under  the  forward  frame  to 
which  it  is  jointed,  and  acting  as  a  lever  in  elevating  the  forward  frame,  driving-wheels, 
and  ploughs,  clear  from  the  ground,  in  turning  round  and  passing  from  point  to  point." 

120.  For  Photographic  Camera  Box,-    Luzerne  M.  Bolles  and  Washington  G.  Smith, 
Cooperstown,  New  York. 

Claim. — "  1st,  A  swing,  with  ground  glass  permanently  attached.  2d,  The  arrange- 
ment of  the  baths  in  the  camera  box  to  correspond  with  the  operations  of  the  plate 
holder,  through  the  mortise  and  grooves." 

121.  For  an  Improved  Machine  for  Making  Hames;  Henry  Burt  and  James  T.  Hedden, 
Newark  City,  New  Jersey. 

Claim.^^"  The  use  of  the  consecutive  ring  dies,  in  connexion  with  the  angular  grooves 
and  stops  on  the  feed  rollers." 

122.  For  ah  Improvement  in   Gas  Regulators,-   John  H.  Cooper,  Philadelphia,  Pa. 
Claim. — "  Placing  the  spring  regulating  the  valve  within  the  latter,  made  hollow  foT 

the  purpose,  in  order  to  prevent  the  contact  of  the  gas  with  the  spring." 

123.  For  an  Improvement  in  Bosoms  Pins,-  John  P.  Derby,  South  Reading,  Mass. 

Claim. — "  Extending  the  arm  around  the  end  and  along  the  side  of  back  of  brooch, 
so  that  the  point  of  pin  being  retained  in  the  fingers  can  be  entered  under  its  extreme 
end,  thus  allotting  said  point  to  be  protected  by  a  guard  when  revolved  to  place.  Also, 
the  combination  of  collar  with  the  cap  and  the  post,  which  admits  of  the  easy  attach- 
ment of  the  pin." 

134.  For  an   Improved  Carpenter's  Bench    Clamp,-    James  E.  A.  Gibbs,  Mill  Point, 
Virginia. 

Claim. — "  Combining  the  pivoted  and  bent  clamp  rod,  with  the  sliding  arm  or  lever, 
when  the  latter  is  so  arranged  as  to  jam  the  rod  at  any  required  height,  by  means  of 
screw  or  cam,  or  any  other  equivalent  mechanical  contrivance." 

125.  For  an  Improved  Device  for  Allowing  Circular  Saws  to  Play  Laterally,  Inde- 
pendently of  their  Shafts,-  A.  P^  Gross,  St.  Louis,  Missouri. 

Claim. — "  The  shaft,  in  combination  tvith  the  sleeve  and  springs,  the  saw  being  at- 
tached to  the  sleeve,  and  the  shaft  secured  in  its  bearing  so  as  to  prevent  a  longitudinal 
movement  of  the  same." 

126.  For  an  Improved  Chimney  Cowl/  Moses  H.  Hale  and  Samuel  Horton,  Newbury- 
port,  Massachusetts. 

«'  Our  improvement  has  reference  to  the  chimney  cap  or  ventilator,  on  which  Letters 
Patent  of  the  United  States  of  America,  were  granted  to  Frederick  Emerson,  of  Bos- 
ton, Massachusetts. 

Clainii — "  The  improved  cap  constructed  with  a  discharge  pipe,  the  inverted  frustrum, 
the  outer  frustrum,  its  wind  passages,  and  the  shield  or  fender.* 

127.  For  an  Improved  Method  of  Generating  Air  Blast;  Isaiah  J.  Hendryx,  City  of 
New  York. 

Claim. — "  1st,  The  cylinder  constructed  with  a  hollow  shaft,  and  divided  into  com- 
partments cither  on  a  line  with  the  shaft,  or  spirally  around  it,  said  cylinder  being  partly 
immersed  in  water  or  other  liquor,  and  revolving  at  an  angle.  2d,  The  cylinder,  with 
or  without  a  hollow  shaft,  and  extending  the  air  chamber  above  and  below  the  cylinder, 
said  chamber  passing  far  enough  below  the  water  line  to  prevent  the  escape  of  the  air, 
the  air  being  supplied  to  the  cylinder  through  the  hollow  shaft,  or  by  pipes  passing 
along  it  to  the  outside  of  the  chamber,  said  pipes  having  valves  opening  inwards  or  im- 
mersing.    3d,  The  cylinder,  revolving  at  an  angle  without  being  immersed   with  the 
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liquor  inside  said  cylinder.  4th,  The  application  and  use  of  the  cylinder,  its  case  and 
contents,  for  the  purpose  of  passing  air  through  hydro-carbons  and  their  vapors,  or 
mixing  air  with  other  gases,  for  heating  or  illuminating,  or  any  other  purpose  requiring 
a  steady  blast ;  I  do  not  limit  myself  to  the  form  of  a  cylinder,  but  claim  any  other 
shaped  vessel,  constructed  of  metal  or  other  material." 

12S.  For  an  Improved  Machine  for  Varnishing  Percussion  Caps,-  Charles  Hicks, 
Haverstraw,  New  York. 
Claim- — "  1st,  The  combination  of  a  vertically  moving  frame,  carrying  a  number  of 
wires  or  rods,  or  their  equivalents,  to  take  up  the  varnish,  and  suitable  guides  above  the 
said  trough  to  receive  a  plate  which  carries  the  caps  :  the  whole  being  constructed  and 
operated  together.  2d,  The  plate  containing  holes  corresponding  in  number  and  ar- 
rangement with  the  wires  or  rods,  or  their  equivalents,  arranged  relatively  to  the  trough, 
the  vertically  moving  frame,  and  the  guides." 

129.  For  an  Improvemeiit  in  Folding  Bedsteads.-  Benjamin  Hinckley,  Troy,  N.  Y. 

Claim. — "  Connecting  and  bracing  the  folding  portions  and  intermediate  legs  by  the 
double  cog  hinges  attached  to  the  side  rails,  and  having  their  bearings  in  the  interme- 
diate posts." 

130.  For  an  Improved  Gearing  for  Wagons,-   Edgar  Hudson,  Ithaca,  New  York. 

Claim. — "  So  making  the  frame  as  to  leave  the  forward  extremities  of  said  frame  open, 
so  as  to  receive  the  pole  or  thills  between  and  back  of  the  forward  ends  of  the  side 
springs — thus  bringing  the  animal  nearer  the  wagon,  and  thereby  making  the  draft 
easier,  and  requiring  less  room  in  which  to  turn." 

131.  For  an  Improved  Brick  Press,-  Samuel  Lillie,  Jr.,  Fort  Wayne,  Indiana. 
Claim. — "  Forcing  the  clay  into  the  moulds,  and  compressing  it  therein  by  means  of 

a  hollow  plunger,  fitted  and  working  within  the  box,  and  connected  with  the  platform 
on  which  the  moulds  are  placed,  so  that  the  plunger  and  mould  to  be  fitted  rise  and  fall 
together." 

132.  For  an  Improvement  in  attaching   Extra   Topsails  to   Vessels,-  E.  H.  Linnell, 
Orleans,  Massachusetts. 

Claim. — "  Attaching  and  hanging  the  extra  topsail  yard  to  the  topmast  itself,  by 
means  of  the  combination  of  the  collars,  and  turning  on  the  topmast  the  forked  brace 
connecting  said  collars,  and  the  stationary  annular  plate  on  which  the  lower  collar  rests 
and  turns,  so  that  said  extra  topsail  yard  shall  swing  from  the  axis  of  the  topmast  as 
a  centre." 

133.  For  an  Improvement  in  Gas  Retorts;   Michael  J.  Miller,  St.  Louis,  Misseuri. 
Claim. — "  The  pipe  inserted  so  as  to  receive  the  gas  at  the  bottom  of  the  retort." 

134.  For  Improved  Machinery  for  Excavating  Rock,-  Jesse  C.  Osgood,  Troy,  N.  Y. 

Claim. — "  1st,  Excavating  rock  under  water  by  means  of  the  wedge-shaped  chisel, 
whose  length  is  greater  than  the  depth  of  water.  2d,  The  spring  head,  or  its  equiva- 
lent, in  combination  with  the  chisel.  3d,  The  arrangement  of  the  spring  within  the 
loop  or  strap  of  the  turn  buckle,  in  combination  with  the  sliding  nut.** 

135.  For  an  Improved  Mode  of  Fastening  Skates,-  Henry  Pickford,  Boston,  Mass. 
Claim. — "  Uniting  the  skate  blade  to  the  sole  of  the  boot  or  shoe." 

136.  For  an  Improvement  in  Self-disengaging  Car  Coupling;  Joshua  C.  Price,  New 
Philadelphia,  Ohio. 

Claim. — "The  employment  of  two  obliquely  set  sliding  head  blocks,  stop  bars,  con- 
nected by  a  turning  link  or  plate,  which  is  hollowed  out  and  beveled  inward  ou  each 
of  its  edges,  in  combination  with  the  hinged  butler  pin  plate,  which  is  furnished  with 
two  outwardly  beveling  projections  on  its  under  side,  said  parts  being  arranged  rela- 
tively to  the  buU'cr  head." 

137.  For  an   Improved  Device  to  Allow  Circular  Saws^  end  play  Independently  of 
the  Driving  Shaft;    Wiu.  S.  Reedcr,  St.  Louis,  Missouri. 

Claim. — "  The  arrangement  and  combination  of  an  additional  driving-shaft,  with  th« 
shaft  that  carries  the  saw." 
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133.  For  an  Improvement  in  Boat  Oars;   Rmfus  Rode,  Manchester,  Pennsylvania. 

Claim. — "  The  means  by  which  I  back  water  when  the  oar  is  to  be  used  for  that  pur- 
pose, the  oar  to  retui-n  to  its  place  when  feathering  by  means  of  lever,  fulcrum,  and 
springs." 

139.  For  an  Improvement  in   Maniifacturing   Spinning   Flyers,-    John  N.  Sawtell, 
Lowell,  Massachusetts. 

Claim. — "  The  manufacture  of  flyers  casting  on  the  polished  arms,  the  neck  or  nozzle, 
of  metal,  when  the  former  are  prepared  by  the  application  of  a  proper  composition,  so 
as  to  render  the  adherence  of  the  nozzle  to  the  arms  secure." 

140.  For  an  Improvement  in  MachiKerr/  for  Harvesting   Grain  and  Grassy  William 
and  Thomas  SchneWy,  Hackensack,  New  Jersey. 

Claim. — "  The  thin  trapezoidal  shaped  finger  or  guard,  in  combination  with  the  cut- 
ters, when  said  linger  is  constructed  with  an  open  area  or  .space,  conforming  to  the  same 
finger,  and  with  recesses  in  front  and  rear  to  support  and  guide  the  cutters  near  the 
centre  of  the  finger  or  guard." 

141.  For  an  Improved  Machine  for  Splitting   Shoe  Pegs;    Nathaniel  H.  Shaw,  Far- 
worth,  New  Hampshire. 

Claim. — "The  feeding  Made,  wherehy  its  movement  is  produced  and  adjusted  to  suit 
all  the  requirements  of  the  machine,  under  all  circumstances,  in  the  most  simple  and 
perfect  manner.  Also,  the  arrangement  of  the  holding  bar  in  such  a  manner  as  to  en- 
able its  motions  to  be  produced  without  interference  with  alternate  action  of  the  split- 
ting knife  and  feeding  blade,  and  to  be  adjusted  for  the  different  sizes  of  pegs,  so  as 
not  to  disarrange  the  relative  positions  and  niovements  of  said  holding  bars,  splitting 
knife,  and  feeding  blade." 

142.  For  an  Improvement  in  Harness  for  Horses,-   Joseph  Smith,  Delaware,  Ohio. 
Claim. — "  1st,  The  said  bars,  connected  bj  cross-bar,  or  their  equivalents.     2d,  Pads 

or  their  equivalents.     3d,  Triangular  couplings,  or  their  equivalents." 

143.  For  Sin  Improved  Mode  of  Securing  Hubs  on  Axles;  Alfred  E.  Smith,  Bronx- 
ville.  New  York. 

Claim. — "  The  mode  of  securing  the  pipe  box  and  hub  on  the  axle,  by  forming  the 
inner  end  of  the  pipe  box  with  a  flanch  fitted  to  enter  a  recess  in  a  collar  fitted  and 
secured  into  the  inner  end  of  the  hub,  when  this  is  combined  with  a  projecting  collar 
en  the  axle,  and  a  loop  ring  on  the  axle,  and  the  collar  on  the  hub  being  connected  by 
turn  buttons,  or  equivalents." 

144.  For  an  Improvement  in  Feed-water  Apparatus  to  Steam  Boilers;  Andrew  J.  Van- 
degrift,  Delaware,  Ohio. 

Claim. — "  The  fourth  valve  and  the  escape  pipe." 

145.  For  an  Improved  Machine  for  Fitting  Gas  Pipes;   Caleb  C.  Walworth,  Boston, 
Massachusetts. 

Claim. — "The  coupling  constructed  with  long,  short,  and  inclined  fac-es." 

146.  For  an  Improvem€nt  in  Damper  Regulators  for  Steam   Boilers;   Wm.  Webster, 
Morrisania,  New  York. 

Claim. — "  The  arrangement  of  the  several  parts. 

147.  For  an  Improvement  in  Electric  Telegraphs;  Wm.  D.  Wesson,  Chilicothe,  Ohio. 
Claim. — "  Constructing  the  stationary  telegraph   line  of  a  series  of  immovable   and 

interposed  movable  conductors,  and  furnishing  the  vehicle  with  a  circuit  breaker,  circuit 
receivers,  and  conductors,  arranged  to  operate  for  the  purpose  of  breaking  the  circuit 
through  the  main  line,  at  a  point  or  points  where  the  vehicle  is  passing  and  completing 
the  circle  through,  so  that  by  suitable  telegraphing  instruments  or  apparatus  carried  by 
the  vehicle,  communications  may  be  transmitted  and  received  Iiy  the  vehicle  to  and  from 
other  vehicles,  or  to  or  from  stations  at  a  distance,  either  while  the  vehicle  or  vehicles 
are  stationary  or  in  motion." 

148.  For  an   Improvement  in  Machines  for  Paring  Apples;  David  H.  Whittemore, 
Worcester,  Massachusetts. 

Claim, — "  1st,  Giving  the  slide  (with  its  slicing  knife  attached,,)  a  curved  or  lateral 
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motion  for  the  purpose  of  enabling  the  slicing  knife  to  leave  the  core  in  a  shape  for  the 
easy  removal  of  the  apple.  2(J,  The  arrangement  consisting  of  the  traveling  knife  car- 
riage, with  its  tilting  lever  playing  over  the  guard,  which  keeps  the  lever  engaged  with 
the  screw  while  the  apple  is  being  pared,  and  releases  it  for  the  free  return  of  tlve  car- 
riage." 

149.  For  an  Improvement  in  Machines  for  Cutting  Vegetables;  H.  A.Willard,  West- 
minster, Vermont. 

Claim. — "  The  cutter,  in  combination  with  the  metallic  cutter  plate,  together  with 
the  particular  arrangement  of  the  cutters  upon  the  cutter  plate  in  such  a  manner  that 
several  arc  acting  upon  the  vegetable  at  the  same  time,  and  that  as  soon  as  one  has 
commenced  another  immediately  follows,  so  that  while  a  portion  are  leaving  the  vege- 
table and  holding  it  firmly  to  the  plate,  others  arc  commencing,  preventing  by  this  ar- 
rangement the  vegetable  from  rolling  or  dodging,  and  keep  it  continually  in  contact 
with  the  knives,  thereby  cutting  with  greater  rapidity  with  less  power,  and  leaving  the 
cut  vegetable  in  a  more  desirable  sha[)e  for  mastication  than  any  machine  now  in  use.'' 

150.  For  an  Improvement  in  Operaiing  Valves  for  Steam  Engines,-  Samuel  R.  Wil- 
mot,  Watcrtown,  ('onnccticut. 

Claim. — "  The  valve  motion  for  operating  the  valves  of  steam  engines,  and  consist- 
ing cs.-^entially  of  a  twisted  traverse  rod  of  a  traveling  slide,  and  of  the  stops  which 
limit  the  turning  of  the  slide,  or  their  equivalents." 

151.  For  an   Improved  Method  of  Raising    Water.-    Daniel  K.  Winder,  Cincinnati, 
Ohio. 

Claim. — "The  arrangement  and  combination  of  annular  reservoir,  with  the  plunger, 
tube,  flexible  pipe,  valves  and  cock." 

152.  For  an  Improvement  in  Boot  Crimping  Machines,-  J.G.  Baker,  Jr.,  Assignor  t° 
self,  and  Charles  Bradlield,  Philadelphia,  Pennsylvania. 

Claim. — "The  combination  of  the  swivelcd  stay-rods,  with  their  cross-heads  and 
thumb-screws,  when  arranged  with  the  former  for  the  purpose  of  facilitating  the  removal 
of  the  finished  boot  front,  and  introduction  of  another  piece." 

153.  For  an  Improved  Sa.ik  Fastener,-    Thomas   Floyd,  Assignor  to  self,  and  G.  H. 
Mcrkline,  Chambersburg,  Pennsylvania. 

Claim. — "  The  triangular  or  catch  lever,  and  thumb  lever,  in  combination  with  the 
cylinder,  the  follower  with  piece  attached,  and  spring." 

154.  For  an  Improved   Tile  Machine,-  .lunius  Foster,  Assignor  to  self,  John  Hcrbold, 
and  George  Kuhn,  Brooklyn,  New  V'ork. 

"The  nature  of  my  invention  consists  in  supplyin:?  clay  to  a  pair  of  rollers  or  rolling 
die,  by  means  of  a  plunger  that  presses  into  and  through  sai<l  rollers,  and  then  said 
rollers  remain  statior)ary  at  the  time  the  plunger  recedes  to  take  a  fresh  su[)ply  of  clay 
from  the  hopper,  and  simultaneously  the  tile  is  cut  off  while  stationary,  ready  to  bi« 
taken  away  for  drying." 

Claim. — "The  combination  of  the  reciprocating  plunger,  with  the  rollers,  slide  or 
trough,  and  knife  or  wire,  when  the  said  parts  are  arranged  for  joint  operation." 

155.  For  an  Improvement  in  Curtain  Fixtures,-   Lewis  B.  Cushman,  Assignor  to  self, 
Henry  W.  and  Henry  Safford,  Philadelphia,  Pennsylvania. 

Claim. — "The  use  of  the  lever,  when  the  said  lever  is  caused  to  operate  upon  iho 
bracket  in  su|)porting  a  window  curtain  by  means  of  the  upward  strain  of  the  cord." 

15G.  For  a    Varnish    Can,-    Alonzo   Marshall,  Assignor  to  Benjamin    Marsh,  Newark, 
New  Jersey. 
Claim. — "  Connecting  the  two  vessels  by  a  pipe." 

157.  For  an  Improved  Mode  of  .Securing  to  each  other  the  Panels  of  Field  Fences.-   C. 
P.  Garlick,  Amador,  Minnesota  'J'errilory,  and  G.  M.  Blackstone,  Mainville,  Ohi». 

Claim. "  The  combined  uses  of  the  mortises  and  wedges  in  thf  chair,  when  arranged 

with,  and  used  for,  connecting  the  lower  part  of  the  panels  uf  the  fence  together." 

2l« 
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158.  For  an   Improved  Keeper  fur  Right  and  Left-Hand  Door  Locks,-   Calvin  Adams, 
Oak  Hill,  New  Yorli. 

Claim. — "The  use  of  a  beveled  keeper,  when  employed  in  connexion  with  a  double- 
faced  lock,  having  a  blunt  bolt,  so  that  the  lock  may  be  used  on  a  right  or  left-hand  door, 
without  changing  any  of  its  parts." 

159.  For  an  Improvement  in  Hand  Seed  Planters,-   John  H.  Bruen,  Penn  Yan,  N.  Y. 
Claim. — "The  thin  broad  extremity,  or  its  equivalent,  at  the  lower  end  of  the  rod, 

acting  as  a  cam  to  open  the  blades,  by  giving  said  rod  a  partial  turn  with  the  hand. 
Also,  in  combination  with  the  above,  the  arrangement  of  the  seed  distributor  on  the 
rod,  whereby  the  seed  is  made  to  drop  simultaneously,  and  only  with  the  opening  of  the 
blades.  Also,  the  star  or  coral  shaped  attachment  of  the  rod,  operating  so  as  to  insure 
the  regular  action  of  the  seed  distributor." 

160.  For  an    Improvement  in  Hiriges;  John  David  Browne,  Cincinnati,  Ohio. 
Claim. — "  Making  one  part  of  the  bearings  of  a  hinge  concentric  to  the  other  part." 

161.  For  aa  Improvement  in  Grinding  the  Liner  Surface  of  Cast  Irva  Kettles,-  Chris- 
topher C.  Bradley,  Jr.,  Syracuse,  New  York. 

Claim. — "  The  arrangement  of  the  revolving  shaft,  vertical  fans,  and  the  grindstones, 
with  respect  to  the  kettle,  when  the  grindstones  operate  upon  successive  portions  of  the 
kettle  by  a  change  of  velocity  in  the  shaft." 

162.  For  an  Improved  Cauterizing  Syringe,-  Erastus  T.  Bussell,  Shelbyville,  Indiana- 
Claim. — "  The  combination  of  hollow   jjlunger  with   cauterizing  rod    encased,  and 

divergent  sprijog  fingers,  with  absorbent  bulbous  extremities,  all  connected  with  cylin- 
drical tube." 

163.  For  an  Improved  File  Cutting  Machine,-  Isaac  H.  Coller,  Poughkeepsie,  N.  Y. 
Claim. — "  As  an  improvement  on  the  mode  patented  by  Conklin,  Sidman,  and  Whrit- 

ner,  the  jointed  frames,  for  transmitting  the  graduated  elfect  of  the  springs  to  the  ham- 
mer, so  that  the  rods  holding  said  springs  will  not  vibrate  from  the  movement  of  the 
hammer.     Also,  the  combination  of  the  lever-jaws,  with  the  spring  tang  holder." 

164.  For  an  Improvement  in  Combining  Hydrogen  and  Wood  Gas,-  Warren  C.  Choate 
and  Cliarles  N.  Tyler,  Washington,  D.  C. 

Claim. — "  Combining  hydrogen  gas  with  the  gaseous  products  evolved  from  the  dry 
distillation  of  wood." 

165.  For   an  Improvement  in  many  Chambered  Rotating  Breech  Fire  Arms,-  Samuel 
Colt,  Hartford,  Connecticut  ;  patented  in  England  March  3,  1853. 

Claim. — "  Making  the  series  of  grooves  to  be  acted  upon  bj  the  driving  pin,  to  rotate 
and  hold  .the  breech  in  a  concavity  in  the  xear  end  of  the  rotating  breech." 

166.  For  an  Improved  Elastic  Cap  for  Sealing  Cans  and  Bottles,-  Rhoda  Davis,  Brook- 
haven,  New  York. 

Claim. — "  A  cap  or  cover  for  sealing  vessels,  composed  of  india-i-«bber." 

167.  For  an  Improvement  in  Gig  Mi-lls  for  Napping  Cloth,-    Ernest  ■Gessner,  A ue, 
Saxony. 

•  Claim. — "  Ist,  The  arrangement  of  the  parts  of  the  machine,  wiiereby  it  combines 
the  properties  of  napping  the  cloth  while  it  is  continually  moving  over  the  suil'ace  of 
the  napping  cylinder,  of  holding  the  cloth  stretched  in  the  direction  of  its  breadth,  of 
presenting  the  cloth  to  the  napping  cylinder  in  such  manner  that  the  face  which  receives 
the  nap  is  exposed  to  view,  and  of  operating  on  the  cloth  at  several  points  of  contact 
at  the  same  time.  2d,  The  arrangement  -of  the  four  gtiide  rollers,  so  as  to  be  simulta- 
neously adju.-.t(d  Iry  screws,  or  their  equivalents,  applied  to  their  bearings  to  bring  the 
cloth  into  more  or  less  intimate  contact,  or  with  a  greater  or  less  surface  in  contact  with 
the  napping  cylinder." 

168.  For  an  Improved  Apparatus  for   Supplying  the   upper  stories  of  Houses  with 
Water,-  'i'liomas  Hanson,  City  of  New  York. 

Claim. — "The  combination  of  a  hydraulic  engine,  with,  and  interposed  between,  the 
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supply  pipe  from  the  street  main,  receiving  water  from  a  licad,  and  the  house  pipe  or 
pipes,  and  cock  or  cocks,  for  supplying  water  to  the  lower  story  or  stories  of  a  house  hy 
the  force  of  the  said  head,  and  the  pump  operated  hy  the  said  engine,  and  receiving 
water  from  the  same  head,  discharging  it  into  a  reservoir  or  reservoirs  for  the  supply  of 
the  upjier  stories  of  the  house." 

169.  For  an    Improvement  in  Marking   Slates.-    John   W.  Hoard,  Providence,  Rliode 
Island. 

Claim. — "  I  do  not  claim  liquid  quartz  itself  for  producing  indurative  surfaces  for 
marking  upon  :  but  I  claim  it  as  the  vehicle  for  manufacturing  artificial  marking  or 
writing  slate,  when  combined  with  oxyd  of  zinc,  as  a  drying  anti-deliquescent  and  col- 
oring substance." 

170.  For  an  Improvement  in   Casting   Skeins  fur  Wagons,-  Andrew  Leonard,  Ken- 
osha, Wisconsin. 

Claim. — "The  method  of  moulding  and  casting  thimble  skeins,  and  other  hollow 
conical  castings  in  a  vertical  position  from  whole  patterns,  leaving  their  own  cores  of 
green  sand,  which  were  moulded  in  the  hollow  of  the  patterns,  around  one  end  of  long 
core  bars,  so  arranged  and  combined  with  the  cores  and  with  the  solid  sand  in  the  flask, 
as  to  have  the  other  end  of  the  sa'ue  bars  sustain  the  core,  or  to  render  them  adjustable 
by  hand,  after  the  patterns  are  withdrawn  and  the  mould  completed,  and  of  thus  ensur- 
ing the  true  position  of  the  cores  in  the  centre  of  their  moulds,  and  making  the  casting 
perfectly  true  and  seamless  direct  from  the  sand." 

171.  For  a  Photographic  Glass-holder,-  Joseph  Longking,  Township  of  New  Windsor, 
IS'ew  York. 

Claim. — "  A  photograph  holder,  composed  of  antimony,  tin,  and  lead,  alloyed  in  the 
proportions  set  forth." 

172.  For  an  Improvement  in  the  Manufacture  of  Iron  and  Steel;  Joseph  C.  Martien, 
Newark,  IS'ew  Jersey. 

Claim. — "Subjecting  the  molten  iron  to  the  action  of  atmospheric  air,  steam,  or  other 
gaseous  body,  or  chemical  agents,  in  any  form  capable  of  evolving  oxygen  or  other  ])uri- 
fying  gas,  in  such  manner  as  to  cause  the  air,  steam,  or  other  solid  liquid  or  gai-eous 
body,  to  impinge  upon,  penetrate  through,  or  search  among,  the  metal  while  it  is  flowing 
or  in  a  state  of  transit  through  a  trough  or  conductor,  or  other  place." 

173.  For  an  Improved  Calk  for  Horse  Shoes,-   Edward  Maynard,  Williamsburg,  New 
York. 

Claim. — "The  coniral  or  tapering  body  of  the  calk,  fitting  a  corresponding  shaped 
hole  in  the  shoe,  in  which  it  is  retained  l>y  the  Bcrew,  or  its  equivalent." 

174.  For  an  Improvement  in  Iron  Pavements,-  Charles  Metlam,  City  of  N.  York. 
Claim. — "  Casting  each  block  or  plate,  with  a  number  of  hooks  standing  out  later- 
ally from  below  the  general  level  of  the  bottom  thereof,  and  -turning  upwards  in  the  form 
of  vertical  tenons,  and  with  a  corresponding  number  of  mortises  in  the  lower  faces,  so 
that  when  the  plates  are  laid  together,  the  vertical  tenons  of  one  i)lock  or  plate  enter 
mortises  in  adjacent  ones,  and  the  mortises  ree<;ive  tenons  of  adjacent  ones,  while  the 
laterally  projecting  portions  of  the  blocks  or  plates  make  them  mutually  supporting." 

175.  For  an  Improvement  in  Steam  Boilers,-   Jason  J.  Palmer,  Flushing,  New  York. 
Claim. — "The  particular  arrangement  of  the  flues  close  to  the  fire  shell  of  the  boiler, 

and  admitting  only  a  thin  but  continuous  sheet  of  water  between  them  and  the  lire  shell 
— this  thin  sheet  of  water  also  coMiiectiiig  frci-ly  at  top  and  bottom,  with  the  main  body 
of  water  in  the  boiler — by  which  arrangement  a  more  rapid  and  complete  circul.iiion  is 
produced,  this  thin  sheet  of  water  being  consta^itly  forccil  towards,  asid  in  contact  with, 
the  sides  and  crown  of  the  fire  shell,  i.  e.,  the  hottest  part*  of  the  boiler,  and  thus  heated 
more  rapidly  and  made  to  circulate  the  faster.  Also,  the  arrangement  of  the  perforated 
plate,  it  being  interposed  between  the  furnace  and  low  exit  into  the  smoke  box  or  stack." 

17G.  For  an  Improvement  in  Cordage  Machines,-   James  Pine,  Hoosick  Fall,  N.  Y. 

Claim. — "  Isf,  'I'hc  additional  flyers  carrying  the  stretching  rollers,  arranged  rela- 
tively to  the  main  flyers,  and  deriving  motion  in  the  same  direction  as  the  said  flvers, 
but  at  a  less  velocity,  and  operating  to  stretch  the  strands  after  they  have  received  the 
usual  twist,  and  to  impart   an  additional   twist  to  compensate  for  the  reduction  of  twist 
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by  stretching.  2d,  The  device  for  producing  an  uniform  tension  on  the  strands  by 
friction  upon  the  strand  bobbins,  consisting  of  the  ehistic  curved  lever,  or  combined 
lever  and  spring,  attached  by  a  fulcrum  pin  to  the  flyer-frame,  and  operating  on  one 
head  of  the  bobbin,  and  upon  the  surface  of  the  outer  coil  of  yarn  or  strand  on  the 
bobbin." 

177.  For  an  Improved  Saw   Filer,-   Archibald   Robbins,  Alanson  Shewman  and  L.  R. 
13igelow,  VVatkins,  New  York. 

Claim. — "  The  combination  and  arrangement  of  the  sliding  carriage,  the  index-wheel, 
arc  adjuster,  and  guide  frame." 

178.  For  an  Improvement  in  Floating  Sectional  Dry  Ducks,-  John  Seely,  Buffalo, 
ISiew   York. 

Claim. — "  1st,  The  combination  of  the  conducting  pipe  with  the  tubular  hinges  and 
sectional  dock.  2d,  'I'he  comlunation  of  the  parallel  braces  (turning  upon  jointsj  with 
the  doating  docks  and  the  wheel  pit." 

179.  For  an  Improved  Saw-Set;  Joseph  D.  Spiller,  Concord,  New  Hampshire. 

Claim. — "Combining  the  gauge  and  bearing  screw  in  one  movable  frame,  applied 
to  the  lower  jaws,  and  lurnishcd  with  a  set-screw." 

180.  For  an  Improvement  in  Grain  Separators  and  Straw  Carriers,-  Cornelius  Van 
Derzee,  Albany,  New  York. 

Claim. —  '■  The  method  of  agitating  and  moving  the  straw,  for  the  purpose  of  sepa- 
rating the  grain  from  it  by  rungs  of  spokes,  rotating  in  connexion  with  each,  or  in  refer- 
ence to  each  other's  movements." 

181.  For  an  Improvement  in  Manufacturing  Ribs  fur  Cotton  Gins;  John  W.Webb, 
Cotton  Valley,  Alabama. 

Claim. — "  The  new  manufacture  of  cotton  gin  ribs,  that  is  to  say,  ribs  of  cast  iron, 
with  two  places  chilled  upon  them  in  casting,  while  the  nb  is  so  formed  that  the  ends 
may  be  reversed  in  the  same  bieast  of  the  gin,  so  that  when  one  chilled  part  of  the  nb 
is  worn  out,  the  other  may  be  brought  to  the  working  point  of  the  gin  saw,  and  tbu» 
effect  an  important  economy  in  the  construction  of  cotton  gins." 

182.  For  a  Solar  Camera;   David  A.  Woodward,  Baltimore,  Maryland. 

Claim — "  Adapting  to  the  camera  obscura  a  lens  and  reflector,  in  rear  of  the  object 
glass,  in  such  manner  that  it  is  made  to  answer  the  two-fold  purpose  of  a  camera  ob- 
scura and  camera  lucida." 

18J.  For  an  Improved  Method,  of  Hanging  the  Sieves  of  Grain  Separators;  Benjamin 
Wright,  Hudson,  Michigan. 
Claim. — "  The  use  of  an  adjustable  pin  and  hooked  stop  plate." 

184.  For  an  Improved  Metallic  Lathing;  Wm.  E.  Worthen,  City  of  New  York. 

Claim. —  "Corrugated  metal,  provided  with  tongues  slit  out  of  the  body  thereof,  and 
bent  away  from  their  original  position,  and  constituting  as  a  whole  an  article  to  be 
used  in  building.  Also,  such  tongues,  formed  substantially  in  such  a  manner,  on  and 
out  of  corrugated  metal  when  they  are  dished  or  concaved." 

185,  For  an  Improvement  in  Shoving-poles  for  Steamboats;  D.Cumming,  Jr.,  Assignor 
to  U.  Cuniming,  Ht.,  Mobile,  Alabama. 

Claim. — "The  combination  of  a  shoving-pole  or  rod  directly  with  the  piston  of  a 
portable  or  movable  steam  cylmdcr." 

18G.  For  an  Improved  Device  to  operate  the  Mandrel-Cutters  in  Turning  Tapering 
Sticks;  I'eter  ii.  Niles,  Assignor  to  self,  iNeliemiah  Hunt,  Ralph  C.  Webster,  and 
Alfred  Douglas,  Jr.,  Boston,  Massachusetts. 

"The  invention  consists,  firstly,— of  a  hollow  arbor,  which  is  capable  of  being  revol- 
ved 111  suitable  bearings, to  one  end  of  which  a  cliuck  is  attached,  which  carries  a  cutter 
and  also  tiiree  movable  radial  jaws,  whose  ollice  is  to  steady  the  work,  iid.  Of  a  cam, 
which  (iiovfs  the  jaws  towards  and  from  !.he  axis  of  the  arbor,  while  the  work  is  passing 
Ihiough  the  said  arb>>r.  3d.  Of  a  chain  or  belt,  provided  with  projections  or  dogs,  for 
carry. iig  the  work  to  the  cutter." 
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Claim — "  The  method  of  operating   the  cutters  of  a  revolving  cutter-head,  viz  :  by 
means  of  the  springs,  inclined  planes,  and  the  sleeve  operated  by  a  cam." 

187.  For  an  Improvement  i)i  Preparing  Alkaline  Silicafes;  John  M.  Ordway,  Assignor 
to  the  Roxbury  Color  Chemical  Manufactory,  Roxbury,  Massachusetts. 
Claim. — "The  manufacture  of  soluble  silicates  of  soda  or  potash,  from  the  sulphates 
of  soda  or  potash,  by  fluxing  the  same  with  silica  and  deoxidizing  agents." 

Re-Issces  for  February,  1857. 

1.  For  an  Improvement  in   Mode  of  Driving   Reciprocating   Saivs;    Isaac  Brown, 

Baltimore,  Maryland;  patented  July  14,  1853;  re-issued  Feb.  3,  1857. 
Claim. — "  The  mode  of  applying  the  power  of  the  engine  to  the  saw  or  frame, 
without  being  permanently  connected  therewith,  so  that  the  piston  shall  be  in  a  great 
measure  relieved  from  any  lateral  motion  which  the  gate  may  have,  which  causes  it  to 
bind  or  cut  in  the  cylinder.  Also,  driving  one  or  more  saws  between  two  cylinders,  as 
well  as  driving  one  or  more  saws  on  each  side  of  a  single  cylinder,  and  the  self-adjust- 
able piston-rod,  or  the  self-adjustable  slides,  which  accomplish  the  same  result." 

2.  For  an  Improved  Raking  Attachment  for  Reapers;  Moses  G.  Hubbard,  Penn  i'an, 

Xew  York;  patented  September  2,  1856  ;   re-issued  Feb.  3,  1857. 
Claim. — "  The  combination  of  the  jointed  rake  arms,  with  the  disk  by  which  the  arm 
is  actuated,  when  the  above  parts  are  constructed  and  arranged  for  joint  operation." 

3.  For  an   Improvement  in   Machine-^  for   Pressing   Bonnets  and  Bonnet  Frames; 

Wm.  Osborn,  Louisville,  Kentucky  ;  patented  August  19,  1856;  re-issued  Feb.  17, 
1857. 
Claim. — "  Pressing  the  whole  of  a  bonnet  or  bonnet  frame,  including  the  flaring  face 
piece,  side  crown,  and  tip,  at  one  operation,  by  dies,  whether  said  bonnet  or  frame  be 
formed  of  one  or  of  several  pieces,  and  irrespective  of  the  particular  shape  of  the  bon- 
net or  frame.  Also,  forming  the  side  crown  and  flaring  face  piece  of  a  bonnet  frame  in 
one  piece,  or  at  one  operation." 

4.  For  an  Improvement  in  the  Manufacture  of  Hosiery,-  Wm.  H.  McNary,  Brooklyn, 

New  York;  patented  December  23,  1856  ;  re-issued  Feb.  17,  1857. 
Claim, — "The  production  of  the  heels  and  toes  of  hosiery,  by  knitting  a  piece  of 
spherical  or  other  suitable  form,  on  the  cylindrical  or  straight  portions  of  the  leg  or  foot, 
by  any  mode  of  operation  in  which  the  stitches  are  dropped  or  left  upon  the  needles  and 
taken  up  again,  whereby  the  whole  of  the  leg  and  foot  is  enabled  to  be  produced  by  a 
continuous  operation  of  the  machinery  or  devices  employed." 

5.  For  an  Improved  Machine  for  Making  Clothes  Pins,-  George  W.  Parker,  Fitzwilliam, 

New  Hampshir*^  patented  March  18,  1856  ;  re-issued  Feb.  17,  1857. 
Claim. — "  1st,  The  use  of  holes  in  a  wheel,  or  of  tubes  secured  to  a  wheel,  and  into 
which  the  pieces  of  cloth  are  fed,  and  are  thus  retained  in,  and  moved  forward  to,  the 
right  position  to  be  acted  upon  by  the  lathe,  saw,  or  bit.  2d,  The  sliding  or  vibrating 
lathe  and  tail-block,  wTiereby  the  pieces  of  wood  to  be  turned  are  carried  forward  to  the 
action  of  the  cutters  or  chisels.  3d,  The  cutters  or  chisels,  in  combination  with  the 
lathe.  4th,  A  bolder,  to  hold  the  pieoes  while  being  sa-wed  or  bored,  the  succeeding 
piece  forcing  the  preceding  one  out  of  the  holder,  and  it  drops  between  the  luilder  and 
saw  or  bit ;  and  whether  the  holder  be  movable  or  stationary,  the  saw  or  bit  being  made 
to  move  to  and  from  the  holder,  or  the  holder  be  made  to  move  to  and  from  the  saw 
or  bit.  5th,  a  saw  or  bit,  either  movable  or  stationary,  in  combination  with  the  holder. 
6th,  A  punch,  or  its  equivalent,  to  force  the  pieces  into  the  holder." 

6.  For  a  Bituminous  Ground  for  Photographic  Pictures,-  V.  M.  Griswold,  Lancaster, 

Ohio;  patented  October  21,  1856  ;  re-issued  Feb.  21,  1857. 
Claim. — "  '  Sensetizcd   bitumen'  prepared  for  the  purpose  of  taking   photographic 
impressions  on  paper,  metallic  sheets,  or  other  structure." 

7.  For  an  Improvement  in  the    Mode  of  Cim-ttructing  a  Combined    Cauldron    and 

Furnace  for  the  use  of  Agriculturists  and  others,-  Jordan  L.  Mott,  Mott  Haven, 
New  York  ;  patented  Dec.  1,  1840  ;  extended  Dec.  1,  1854  ;  re-issued  Feb.  fi,  1855; 
re-re-issucd  Feb.  24,  1857.  * 

Claim. — "  Combining  a  cauldron   with  a  small,  square,  or  rectangular  box  stove  of 
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less  area  than  the  cauldron,  by  spreading  out  the  upper  part  of  the  box  stove  to  a  circu- 
lar form  to  surround  the  cauldron  by  a  flue  space.  Also,  making  the  casing  to  form  a 
flue  space  around  the  cauldron,  by  the  elevating  and  spreading  the  plates  of  the  stove, 
in  combination  with  sectional  side  pieces." 

8.  For  an  Improvement  in  Looms  for  Weaving  Pile  Fabrics,-  Erastus  B.  Bigelow, 
Boston,  Massachusetts  ;  patented  November  lH,  1853  ;  re-issued  February  24, 
1857. 
Claim. — "  1st,  The  method  of  constructing  and  operating  the  pincers,  or  other  equiva- 
lents, for  successively  operating  the  pile,  so  that  they  shall  carry  said  pile  wires  forward 
to  the  fell  of  the  cloth,  and  hold  them  in  position  with  their  proper  edges  upwards  until 
they  are  otherwise  secured.  2d,  Constructing  the  pincers  for  successively  operating 
the  pile  wires  with  grooved  jaws  opening  and  closing  in  a  line  with  the  pile  wire,  and 
within  advance  of  the  lathe.  3d,  The  employment  of  a  support  or  guide  to  successively 
receive  the  inner  ends  of  the  pile  wires  as  they  are  drawn  from  the  cloth,  and  carry 
them  to  the  position  where  they  are  to  be  introduced  into  the  shed  of  the  warps,  and 
guide  them  therein.  4th,  The  employment  of  long  horizontal  guides  to  guide  the  pile 
wires  as  they  are  being  inserted  in  the  shed  of  the  warps.  5th,  Holding  the  pile  wires 
and  guiding  and  adapting  the  pincers,  or  their  equivalents,  to  a  suitable  position  to  en- 
gage therewith.  6th,  In  combination  with  the  pile  wires,  a  bar  or  guide,  which  shall 
successively  press  against  said  pile  wires  to  keep  them  in  a  proper  position  during  the 
operation  of  cutting  the  pile.  7lh,  The  method  of  applying  the  ten.sion  weight  and 
brake  directly  to  the  whip  roller  by  means  of  the  arms." 

Design  fob  Februaby,  1857. 
1.  For  Wood  Stoves,-  A.  ('.  Barstow,  Providence,  Rhode  Island;  February  17,  1857. 
Claim. — "  The  new  design  for  a  stove,  consisting  of  the  ornamental  configuration." 

MARCH  3. 

1.  For  an  Improvement  for  Sustaining  Friction-rollers  in  Ship  Blocks,-  John  Allen- 

der,  City  of  New  York. 
Claim. — "  The  pieces  placed  between  the  rollers,  in  combination  with  the  flanches, 
or  their  equivalents,  to  hold  the  rollers  in  position  endwise,  and  permit  them  to  revolve, 
thereby  dispensing  with  the  pivots  and  rings." 

2.  For  an  Improvement  in  Casting   Plates  for  Artificial   Teeth;   Alfred  A.  Blandy, 

Baltimore,  Maryland. 
Claim. — "  Moulding  the   plates  of  artificial   teeth  in  such  a  manner  as  to  obtain  a 
perfect  fit  to  the  gums,  and  a  correct  '  articulation '  of  the  teeth  upon  casting." 

3.  For  an  Improvement  in  Compositions  for  Shuttle  Drivers,-  Samuel  Boom,  Lowell, 

Massachusetts. 
Claim. — "  Composition  to  be  used  in  the   manufacture  of  the  striker  of  a  shuttle 
driver." 

4.  For  an   Improvement  in  Sewing  Machines,-  Charles  D.  Belcher,  Charleston,  South 

Carolina. 
Claim. — "  The  improvement  on  the  patents  of  A.  B.  Wilson,  consisting  in  the  ap- 
plication of  an  unyielding  brake  to  hold  the  loop  upon  the  revolving  hook,  and  impart- 
ing a  positive  movement  thereto,  in  such  a  manner  as  to  separate  it  from,  and  bring  it 
to,  the  periphery  of  the  hook  at  the  proper  moment." 

5.  For  an  Improved  Pen  and  Pencil-Holder,-  George  Hunt  Byron,  Governor's  Island, 

New. York. 
Claim. — "  The  attachment  of  the  handle  of  the  holders  to  a  diagonal  expanding 
frame,  and  the  general  arrangement.  Also,  the  handle  and  the  arms,  working  by  pins 
in  slots  in  the  attached  holders,  and  secured  by  thumb-screws  to  the  handle.  I  do 
limit  myself  to  any  number  of  holders,  which  may  consist  of  any  required  number. 
Also,  its  application  by  attaching  pens  known  as  '  music  pens,'  instead  of  the  ordinary 
writing  pens,  for  ruling  several  staves  of  music  at  one  operation." 
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6.  For  an  Improved  Hand  Stamp;  Leonard  Bailey,  Winchester,  Massachusetts. 
Claim. — "  Arranging  an   ink  fountain    and  its   discharging  roller  at   the  foot  of  the 

slider,  and  between  the  same  and  the  type  or  printing  plate,  and  so  as  to  be  movable. 
Also,  arranging  the  forked  lever  of  the  inking  roller,  with  respect  to  the  slider,  so  that 
while  the  palm  of  a  person's  hand  is  placed  on  the  top  of  the  slider,  one  or  more  of  the 
fingers  can  operate  said  lever  or  the  up[)er  arm  thereof,  in  a  manner  to  move  the  inking 
roller  backwards  against  the  type,  and  into  a  position  to  come  in  contact  with  the 
fountain  roilcr,  when  the  slider  is  next  depressed." 

7.  For  an  Improvement  in  Sewing  Machines,-  Joseph  W.  Burnham,  Hartford,  Conn. 
Claim. — "The   employment  on  sewing   machines  of  the  mechanism,  so  as  to  cut  or 

clip  the  thread  on  the  underside  of  the  work." 

8.  For  an  Improvement  in  Trip  Hammers;    Henry  Bushnell,  New  Haven,  Conn. 
Claim. — "The    use  of  the  male   and  female  wheels,  having  a  portion  of  the   surface 

of  either  one  of  them  removed,  so  as  to  permit  the  hammer  to  drop  freely." 

9.  For  an  Improvement  in  Washing  Machines;  Richard  Collins,  Chicopee,  Mass. 
Claim. — "  Combining  with,  and  arranging  in,  the  vibratory  dasher,  one  or  more  soap 

receptacles  or  chambers,  each  provided  with  an  aperture  of  discharge,  and  a  stop-cock 
or  faucet,  or  the  equivalent  therefor." 

10.  For  Bin  Improvement  in  the  Mode  of  Lubricating   Fire  Arms;  Samuel  Colt,  Hart- 

ford Connecticut. 

"  The  nature  of  my  invention  consists  in  applying  lubricating  matter  in  the  barrels 
of  fire  arms,  after  the  ball  has  been  inserted,  whether  such  lubricating  matter  has  been 
applied  to  the  outer  surface  of  the  ball  o'  the  inner  surface  of  the  barrel,  by  means  of 
which  the  fouling  of  the  barrel  by  the  ball  is  ettertually  prevented,  and  the  passage  of 
the  ball  in  the  discharge  greatly  facilitated,  while  at  the  same  time  the  lubricating  matter 
will  be  prevented  from  reaching  the  charge  of  the  povs'der." 

Claim. — "  The  method  of  applying  oil,  or  other  lubricating  matter  to  the  outer  sur- 
face of  the  ball,  or  as  the  equivalent  to  the  bore  in  close  proximity  with  the  ball,  after 
the  ball  has  been  inserted  by  means  of  an  instrument  having  a  reservoir  of  liquid  lubri- 
cating matter,  in  Combination  with  a  valve,  or  other  equivalent  means  for  discharging 
the  required  quantity  of  lubricating  matter." 

11.  For  an  Improvement  in    Churns;   E.  P.  and  J.  A.  Cowles,  Oakfield,  New  York. 
Claim. — "The  shafts,  with  collars  and  wheels,  in  combination  with  springs." 

12.  For  an  Improved  Hand-Printing  Press;  Nathaniel  L.  Chamberlin,  West  Roxbury, 

Massachusetts. 
Claim. — "  1st,  The  method  of  hanging  and  balancing  the  impression  roll.     2d,  The 
method  of  adjusting  the  im|)ression  roll  to  increase  or  diminish  the  jwessure  given  and 
adapt  it  to  the  size  of  the  form  and  the  height  of  the  type  or  block." 

13.  For  an  Improved  Machine  for  Cutting  Paste-board  for  Boxes;  Eliezur  E.  Clarke, 

New  Haven,  Connecticut. 
Claim. — "  1st,  The  method  of  attaching  and   adjusting  the  cutters,  in  combination 
with  the  main  cylinder.  2d,  The  combination  of  the  spring  clanips  with  the  main  cylin- 
der and  cutters." 

14.  For  an   Improvement   in  Sheep  Shears;    Edward  G.  Chambers,  Bucyrus,  Ohio. 
Claim. — "  The  fi.^cd   plate  stock,  combined  with  the  bifurcated   handle  of  the  vibra- 
ting cutters." 

15.  For  an  Improvement  in  Harvesters;   Stillman  A.  Clemens,  Rockford,  Illinois. 
Claim. — "The   method  of  operating  the  sickles  of  harvesters  by  means  of  a  catch- 
wheel,  a  spring  and  a  recoil  cushioti,  connected,  combined,  and  attached." 

IG.   For  an  Improvement  in  Potato  Diggers;    Paul  Dennis,  Stillwater,  New  York. 

Claim. — "In  eondjination  with  the  diggers  cotisttucting  the  separator,  so  as  to  form 
an  irregular  undulating  surface  for  the  potatoes  to  fall  upon." 

17.  For  an  Improved  Method  of  Suspending  Wiitd- Wheels  in  Self-revolving  Adjusting 
Frames;  Joseph  de  Sendzinner,  South  Oyster  Bay,  New  York. 
Claim. — "  Suspending  the  wind-wheel  within  a  revolving  frame." 
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18.  For  an   Improvement  in  Making  Tire  for  Railway  Car  Wheels;  James  Evana, 
Portsmouth,  Ohio. 

Claim. — "The  use  of  the  rings,  in  connexion  with  the  segments  of  iron,  the  same 
being  cut,  and  piled,  and  prepared  for  forging,  for  making  tire  for  railroad  car  wheels, 
locomotives,  antl  other  purposes." 

19.  For  an  Improved  Circular  Sawing  Mill;    Philander  Eggleston,  Mobile,  Alabama. 
"The  invention  consists  in  suspending  the  log  to  the  carriage,  or  attaching  it  to  the 

under  side  of  the  carriage  by  means  of  hooks  and  dogs,  atid  also  the  two  saws  and  feed 
movement,  when  used  in  connexion  wiih  the  log  suspended  to  the  carriage." 

Claim. — "  1st,  Suspending  the  log  to  the  carriages  by  means  of  the  bars,  and  ar- 
ranged with  the  screw-rods  and  shafts,  whereby  the  log  may  be  firmly  dogged  or  secured 
in  proper  position,  and  also  adjusted,  or  elevated,  or  depressed  to  the  desired  position  or 
height.  2d,  Suspending  the  log  from  the  carriages,  as  shown,  in  any  proper  mannner, 
in  combination  with  the  two  saws  and  the  feed  movement,  composed  of  the  shafts,  with 
their  respective  pulleys,  and  belts,  and  the  clutch." 

20.  For  an  Improvement  in   Machines  fur  Harvesting   Standing   Corn;    James  H. 

Frampton,  Hopewell,  Ohio. 
Claim. — "  The  body,  so  arranged  that  it  may  be  operated  to  discharge  the  stalks,  in 
combination  with  the  rods  placed  in  said  body,  and  provided  with  curved  ends  or  grip- 
ing arms." 

^1.  For   an    Improvement   in    Chronometer   Escapement;    James   Fulton,  Louisville, 
Kentucky. 
Claim. — "  The  combination  of  two  levers,  in  such  a  way  that  one  spring  may  perform 
the  offices  by  acting  on  both  of  them." 

22.  For  an  Improvement  in  Bridge   Trusses;   Albert  Fink,  Parkersburg,  Virginia. 

"  My  improvement  consists  in  the  use  of  an  auxiliary  truss,  between  the  main  sup- 
ports of  a  truss,  commonly  known  under  the  name  of  Howe's  truss." 

Claim. — "  The  use  of  an  auxiliary  truss,  which  is  to  consist  of  the  lower  part  of  the 
counter-brace,  and  of  a  piece  placed  between  the  two  main  braces,  independent  of  these 
braces." 

23.  For  an  Improvement  in  Seed  Planters:  Firman  Goodwin,  Astoria,  New  York. 
Claim. "  Arranging  the  seed  hoppers  and  seed  cylinders,  and  the  mechanism  which 

operates  the  seed  cylinders,  upon  movable  bars,  in  combination  with  the  doable  crank 
and  frame." 

24.  For  an  Improvement  in  Harvesters;  Lewis  W.  Harris,  Waterville,  New  York. 
Claim. — "  1st,  In  combination  with  the  alternately  projecting  lags,  the  rocking  shafts, 

with  their  toe  pieces,  cranks,  and  connecting  rod,  for  the  purpose  of  operating  the  cut- 
ters. Also,  hanging  the  shafts  in  the  hinge  pieces,  when  said  hinge  pieces  are  put  within 
the  control  of  the  conductor,  by  means  of  the  rods  and  treadle,  or  their  equivalents,  so 
that  he  may,  from  his  seat,  throw  the  cutters  into  and  out  of  gear." 

25.  For  an  Improved  Hand-Stamp;  Horace  Holt,  "Winchester,  Massachasetts. 
Claim.—"  The  combination  of  a  detached   lever,  with  its  toe  pieces  for  inking  and 

taking  the  impression,  when  si<id  inking  and  impressing  devices  are  returned  to  their 
places  by  springs." 

26.  For  an  Improvement  in   Machines  for   Making  Axes;    Charles  Hutchins,  East 

Douglass,  Massachusetts. 

Claim. — "  The  preparation  of  the  bar  or  block  of  iron,  by  longitudinal  rolling  between 
rolling  dies,  operating  to  form  it  with  a  projection  on  one  face  into  the  middle  of  its 
length,  and  two  projections  on  the  opposite  lace,  one  at  each  end,  in  combination  with 
the  cross  rolling  between  segment  dies,  under  a  mode  of  operation  to  reduce  the  thick- 
ness of  the  cheeks  towards  the  edges,  and  to  the  required  swell  on  the  edges  of  the 
cheeks." 
29.  For  an  Improved  Screw  Wrench;  B.  F.  Joslyn,  Worcester,  Massachusetts. 

Claim. "A  hammer  shank,  with  a  thread  on   both   edges  fitting  into  a  nut,  wheii 

combined  with  the  other  parts  of  the  wrench." 
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28.  For  an    Improve meni  in  Weavem'  Shuttles;   Lucius  J.  Knowles,  Warren,  Ml.ss. 

"  My  improvement  or  invention  consists  in  a  means  of  causing  a  loom  to  stop  its  motion 
or  weaving  operation,  on  the  breakage  of  the  thread  leading  from  the  bobbin  of  the 
shuttle." 

Claim. — "  The  combination  of  the  tilting  lever,  the  inclined  wires  ("or  the  equiva- 
lent of  the  latter),  and  a  spring  cam,  or  means  ess'  i.tially  the  same  as  said  spring  cam, 
v.hereliy  in  case  of  breakage  of  the  thread  from  the  shuttlo,  while  the  latter  is  in  motion 
across  the  race  beam  of  the  lay,  the  cam  or  contrivance  to  operate  the  protector  may  be 
caused  to  so  act  with  or  against  such  protector,  or  its  equivalent,  that  it  shall  be  made 
to  produce  stoppage  of  loom  as  stated." 

29.  For  an   Improved  Raker  for  Reaping  Machines,-   Caleb  Lee,  Knox   Township, 
Ohio. 

Claim. — "The  two  spring  latches  working  upon  the  arm,  in  combination  with  the 
pointed  lever,  the  latclics  being  notched  to  receive  the  same  ;  and  both  the  lever  and 
latches  being  arranged  so  as  to  be  acted  upon  alternately  by  pins,  to  raise  or  lower  the 
rake  and  hold  it  in  either  position  as  required." 

30.  For  an  Improved  Basin   Cock,-  Robert  Leitch,  Baltimore,  Maryland. 

Claim. — "  The  arrangement  of  the  loose  stop-piece,  constructed  with  a  male  screw 
thread  on  the  periphery,  and  the  means  for  operating  it  vertically  without  turning,  by 
the  fixed  square  on  t!ie  stem,  and  a  corresponding  female  screw-thread,  or  its  equiva- 
lent, in  the  rotating  globe  of  the  cock." 

31.  For  an  Improvement  in  Machines  for  Husking  Corn;   Wm.  Lewis,  Seneca  Falls, 

Aew  York. 
Claim. — "The  bar,  knife,  bar  or  hammer,  and  stop,  in  combination  with  the  clearing 
rod,  when  the  whole  are  arranged  to  operate  conjointly." 

32.  For  an  Improved  Photographic  Plate-holder;    M'm.  and   Wm.  H.  Lewis,  City  of 

New  York. 
Claim. — "  1st,  Constructing  the  hollow  base  and  hub  of  the  cap-plate  in  such  a  man- 
ner as  to  receive  the  friction  spring,  screw,  and  cap,  for  regulating  the  power  with  which 
said  plates  are  clamped  together,  2d,  Rogulating  the  force  with  which  the  spring  tend& 
to  clamp  any  glass  or  holder  between  the  jaws,  and  by  ni^ans  of  the  set-screw.  3d, 
The  beveled  adjustable  bars  on  the  jaws,  to  suriport  the  glasses,  plates,  or  holders,  with 
their  upper  surface  at  the  desired  height  above  the  upper  edges  of  the  said  jaws." 

33.  For  an  Improvement  in  Mastic  Roofing   Compounds;    Charles  R.  Milks,  Detroit^ 

Michigan. 
Claim. — "  The  composition  for  roofing  made  up  of  the  ingredients." 

34.  For  an  Improvement  i/i  Machines  fur  Husking   Cum;    John   Massey,  Buffalo, 
IS'ew  York. 

Claim. — "The  tapering  tubular  burr,  for  the  purpose  of  removing  the  husks  frout 
the  corn." 

35.  For  an  Improvement  in  Curtain  Rollers;   Purches  Miles,  Hartford,  Conn. 

Claim. — "The  combination  of  the  toothed  flanched  pulley,  the  endless  eyelet  band, 
and  the  friction  spring  with  the  roller." 

36.  For  an  Improved  Shingle  Machine;  H.  D.  McGeorge,  Morgantown,  Virginia. 

Claim. — "  In  combination  with  the  saw  and  carriage,  the  rocking  bed  for  determining 
and  adjusting  the  bolt  to  the  thickness  and  taper  of  the  shingle  to  be  sawed." 

37.  Tot  s^n  Improvement  in  Machines  for  Composing  Ttjpes;   Wm.  IL  Mitchel,  Brook- 
lyn, rsew  York. 

Claim. — "The  manner  of  dropping  one  typo  ut  a  time  from  the  lines  of  types  in  the 
conductors,  by  the  combined  operation  of  the  r)ushcrs,  stop,  and  fingers.  Also,  the  com- 
posing wlieel  when  used  in  connexion  with  th  ■  inclined  chute  or  conductor  and  fence, 
on  the  lower  side  only  of  the  inclined  composing  wheel.  Also,  the  compositor's  grab 
formed  in  the  curved  shape." 
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38.  For  an  Improvement  in  Machinery  for  Grinding  Card  Cylinders;  Jonathan  Parker, 

Biddeford,  Maine. 

Claim. "  The  combination  of  the  stop  motion  or  mechanism,  or  the  feed  mechanism, 

or  that  -which  produces  the  reciprocating  traverse  motion  of  the  grinder." 

39.  For  an  Improvement  in  Sewing  Machines,-  Samuel  F.  Pratt,  Roxbury,  Mass. 
Claim. — "  Producing   successive  corrugations  or  folds  in  the   cloth,  for  the   purpose 

of  feeding  the  cloth  for  the  production  of  the  stitches.  Also,  the  combination  of  the 
lifter  spring,  the  nipper  spring,  the  rod,  and  flattening  spring,  they  operating  together 
and  upon  the  cloth." 

40.  For  an  Improved  Machine  for  Beveling  and  Jointing  Staves,-  Erastus  M.  Pitman» 

Warren  County,  Virginia. 
Claim.— "The  combination  of  the  reciprocating  plane,  having  reversed  bits  and  the 
motion  referred  to,  and  the  carriage  with  the  inclined  ways." 

41.  For    an    Improvement  in   Generating  Steam,-   Charles  F.  Pond,  Hartford,  Conn. 
Claim. "The  method  of  generating  steam  from  water,  .introduced  in  numerous  fine 

jets,  and  thrown  upon  heated  metallic  surfaces,  when  this  is  combined  with  the  heating 
of  the  said  metallic  surface  on  which  the  jets  of  water  are  to  be  thrown,  to  be  evapo- 
rated by  the  contact  of  steam,  generated  in  a  separate  boiler,  connected  therewith,  for 
circulation  and  other  purposes." 

42.  For  an  Improvement  in  Centrifugal  Friction  Clutch,-  Rensselaer  Reynoldt^,  Stock- 
port, New  York. 

Claim. "  The  employment  in  the   coirbination  of  the  sector  friction  brakes,  sliding 

ladially  in  the  wheel  or  pulley  which  rotates  before  the  clutching  takes  place,  and  usu- 
ally termed  the  loose  pulley,  that  the  other  wheel  or  fast  pulley  may  be  clutched  by  the 
friction  of  the  brakes  due  to  the  centrifugal  force  generated  by  the  rotation,  and  by  which 
they  are  forced  onward  against  the  inner  periphery  of  the  wheel  to  be  clutched,  thereby 
clutching  the  parts  by  a  tbrce  no  greater  than  that  due  to  the  friction  produced  by  the 
centrifugal  force  under  the  determined  proportions,  weight,  and  rotative  velocity  of  the 
friction  brakes." 

43.  For  an  Improvement  in  Lochs,-  J.Christian  Riethmtiller,  Pittsburgh,  Pennsylvania. 

Claim.—"  The  peculiar  arrangement  of  the  tumbler  plates  in  the  box,  viz :  the  tum- 
bler plates  projecting  and  receding  alternately  sidewise,  their  guiding  grooves  in  the  box 
being  made  accordingly  deeper  and  shallower  alternately,  and  also  separating  the  tum- 
bler plates  by  a  small  space — this  whole  arrangement  of  the  plates  being  for  the  purpose 
of  allowing  each  spring  to  act  on  its  respective  tumbler  plate  freely,  without  interfering 
•with  or  disturbing  the  free  play  and  action  of  the  plates  or  springs  adjoining.  Also, 
the  providing  of  one  of  the  tumbler  plates  with  the  tongue  and  the  recesses  in  the  bolt 
tumbler,  operating  together  for  the  purpose  of  securing  the  bolt  tumbler  in  its  position 
when  the  lock  is  in  its  locked  or  unlocked  state.  Also,  the  combination  of  the  key  and 
bit  plates." 

44.  For  Improved  Soap  Mixtures,-   Isaac  Roraback,  Parish  of  Caddo,  La. 

Claim. — "  The  compounding  of  them  in  such  proportions  as  to  form  a  solid  of  suit- 
able consistency,  which  I  believe  excels  any  other  soap  in  its  suitableness  for  cleansing 
clothes  of  every  description,  and  for  toilet  purposes  generally,  as  well  as  in  point  of 
cheapness  and  conveniency,  and  dispatch  with  which  it  is  made." 

45.  For  an  Improvement  in   Washing  Machines,-    Louis  C.  Rodier,  Detroit,  Michigan. 

Claim. — '"The  revolving  cylinder  composed  alternately  of  flanches  and  spaces  oppo- 
site said  flanches,  in  combination  with  the  jacket." 

46.  For  an  Improvement  in  the  Manufacture  of  Tin  Pans,-  E.  F.  Parker  and  J.  Smead, 

Proctorsville,  Vermont. 
Claim. — "  A  milk  pan  with  a  struck  up  bottom,  and  united  to  the  side." 

47.  For  an    Improvement  in  Projectiles,-  Malcom  Shaw,  Sandwich,  Massachusetts. 
Claim. — "The   improvement  upon  this  kind  of  shell   whereby  I  am  enabled  to  use 

melted  metal  as  the   incendiary  material,  and   which   consists  in  lining  the  chamber  of 
the  incendiary  material  with  some  non-conducting  and  refractory  substance,  such  as 
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pipe  clay,  black  lead,  &c.,  and  perforating  the  iron  to  allow  the  escape  of  the  gas  there 
from,  thereby  providing  against  premature  explosion,  and  retaining  the  heat  in  the 
melted  metal." 

48.  For  an  Improved  Muuld  Candle  Machine,-  Benjamin  D.  Sanders,  Holliday's  Cove, 

Virginia. 

"  My  improvement  has  for  its  objects  the  manufacture  of  stearine,  and  other  mould 
candles,  with  greater  celerity,  convenience,  retention  at  the  proper  stretch,  and  exactness 
as  regards  central  position  of  the  wick  in  the  mould,  and  improves  the  candle  made." 

Claim. — "  Causing  the  wick  centering  slide  to  stretch  and  hold  tiie  wick  in  the  mould 
by  its  operation  on  the  wick  when  bent  over  the  slide,  and  said  bent  portion  of  the  wick 
having  the  drawn  candle  attached  or  suspended  to  it  in  rear  cf  the  uotched  edge  of  the 
slide." 

49.  For  an  Improvement  in  Projectiles  for  liijled  Cannon,-  John  M.  Bigoumey,  Water- 

town,  !Vew  York. 
Claim. — "  Recessing  the  cylindrical  part  of  cylindro-conical  shot  and  shells,  in  such 
a  manner  that  the  contact  t)f  said  shot  and  shells  with  the  bore  and  grooves  of  the  gun 
be  confined  to  the  projecting  ribs  and   belts,  w'hich  belts  and  ribs  are  finished  to  fit  the 
bore  and  grooves  with  precision." 

50.  For  an  Improved  Method  of  0 per atini^  the  Supply  and  Discharge  Valves  of  Hy- 
draulic Engines,-  Homer  H.  Stuart,  Citj'  of  New  York. 

Claim. — "  Arranging  the  four  flap  valves  on  the  rock-shaft  to  operate  in  the  separate 
compartments  of  the  two  valve  boxes  placed  at  one  end  of  the  cylinder,  and  operating 
the  same  by  means  of  the  sliding  arch  piece,  connected  with  arms  at  oj)posite  ends  of 
the  said  rock-shaft  and  driver  by  the  vibrating  arm  of  the  rock-shaft  of  the  main 
engine." 

.'51.  For  an   Improvonent  ifi   Cast   Iron   Pavements;    Charles  J.  Shepard,  Brooklyn, 
IS'cw  York. 
Claim. — "  Forming  polygonal  metallic  paving  blocks,  with  the  inclines  at  the  upper 
part  of  the  straight  sides,  and  with  the  projections  to  take  the  inclines  of  the  adjoining 
blocks  at  unequal  distances  from  the  angle  of  said  blocks." 

52.  For  an   Improvement  in  Machines  for  Husking  Corn,-  Hiram  Strait,  Covington, 

Kentucky. 
Claim. — "The  toothed  drum  with  its  projecting  saw  or  knife  and  cam,  in  combina- 
tion with  one  or  more  car  holders." 

53.  For  an  Improvement  in  Door  Springs,-  Leopold  Thomas,  Allegheny  City,  Penna. 

Claim. — "  The  use  of  compound  lever,  in  combination  with  the  connecting  arms  and 
spiral  springs,  or  their  equivalent." 

54.  For  an  Improvement  in  Melodeuns;   Thomas  F.  Thornton,  Buffalo,  New  York. 

Claim. — "  The  combination  of  an  extra  adjustable  lever  with  each  of  the  push-down 
pins." 

53.  For  Improved  Portable  Fire  Arms.-  John  Tilton  and  William  Floyd,  Rock  House, 
Ohio. 
Claim. — "  The  combination  of  the  levers  and  spring  and  bridle,  for  effecting  the  sim- 
ultaneous release  of  the  trigger,  and  removal  of  the  muzzle  cover." 

56.  For  an  Improvement  in  Guide   Wheels  for  Railroad  Cars,-  John  B.  Wickersham, 

City  of  New  York. 
Claim. — "The  guide  wheels  at  the  front  and  rear  ends  of  the  car,  when  combined 
with  the  grooved  rail,  and  attached  to  the  car." 

57.  For  an   Improvement   in  Harvesters,-   David  Watson,  Newark,  New  Jersey. 

"  This  invention   relates  to  a  certain  improvement  in   harvester*,  wherein  a  peculiar 

provision  is  made  for  discharging  the  cut  grain  from  the  platform  in  nhcaves  or  gavels." 

Claim. — "The  gate,  in  combination  with  the  inclined  endless  apron  nud  platform." 
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58.  For  an  Improvement  in  Machine  fur  Hulling  and  Scouring   Wheat,  4c.;  Joseph 

Weber,  Braysville,  Indiana. 

"  The  nature  of  my  invention  consists  in  the  construction  and  arrangement  of  parts 
of  a  machine  for  hulling  wheat  and  other  grains,  and  for  scouring  the  same  in  its  own 
dust,  performing  the  operation  previously  moistening  the  grain." 

Claim.-^"  1st,  The  poljgoiial  chamber,  when  made  so  that  the  grain  will  be  tnrned 
over  and  over  during  its  descent  through  the  chamber,  and  be  rubbed  without  being 
broken.  2d,  The  curved  and  notched  arms,  in  combination  with  the  polygonal  chamber. 
Sd,  The  combination  and  arrangement  of  the  polygonal  chamber,  curved  and  notched 
arms,  and  the  smooth  triangular  arms." 

59.  For  an  Improvement  in    Operatmg    Valves  fur  Steam   Engines,-    Norman  W. 

Wheeler,  Cincinnati,  Ohio. 

Claim. — "  1st,  Actuating  the  release  valves  of  a  steam  engine  by  means  of  steam 
pressure  derived  from  the  working  cylinder,  and  released  therefrom  by  the  passage  of 
die  working  piston  over  and  beyond  appropriate  ports,  when  the  receiving  valves  are 
actuated  b}'  other  means.  2d,  Actuating  the  receiving  valves  of  such  engine  by  means 
cf  the  differential  pressure  of  steam  flowing  into  the  steam  cylinder,  when  the  resistance 
to  be  overcome  arises  in  whole  or  in  part  from  steam  pressure  upon  one  of  a  pair  which 
are  connected  together.  3d,  Opening  the  exhaust  passages  into  the  cylinder  near  each 
end  thereof,  but  within  the  stroke  of  the  piston.  4th,  Connecting  puppet  valves  togetli<>r 
in  pairs,  so  that  steam  pressure  upon  the  one  which  is  closed  will  hold  its  fellow  open." 

60.  For  Improved  Devices  for  Aging  Liquors,-  Anson  and  A.  Spencer  Wolcott,  East 

Bloomfield,  New  York. 

"  This  invention  relates  to  the  improvement  of  alcoholic  liquors,  by  imparting  to  them 
•what  is  termed  age." 

Claim. — "  The  employment  of  swinging  shelves,  or  their  equivalents,  for  the  purpose 
of  gently  agitating  the  liquors  while  they  are  exposed  to  a  moderate  heat." 

61.  For  an   Improved  Metallic  Roof-  Wm.  E.  Worthen,  City  of  New  York. 
Claim. — "  A  roof  composed  of  JJ  shaped   metallic   beams,  which   themselves   are  a 

portion  of  the  covering,  and  of  arching  metallic  plates,  plain  or  corrugated,  connecting 
said  beams  and  composing  the  rest  of  the  covering." 

62.  For  an  Improvement  iri  Bach-plates  for  Fire  Places  and   Grates,-    Fountain  E. 

Pitts,  Nashville,  Tennessee. 

"  My  invention  consists  in  arranging  a  grating,  the  bars  of  which  are  angular  in  the 
throat  of  a  chimney,  in  such  manner  as  to  cause  the  smoke  to  pass  through  it ;  the  pe- 
culiar form  and  aiTangement  of  the  bars  being  such  as  to  arrest  much  of  the  heat  that 
would  otherwise  pass  up  the  chimney,  and  radiate  it  into  the  room." 

Claim. — "The  back-plate  for  fire  places  and  grates  constructed  with  the  series  of  an- 
gular ridges,  furrows,  and  slots." 

63.  For  an  Improvement  in  Reflectors  for  Locomotive  and  other  Lamps,-  Isaac  Carle- 

ton,  Brooklyn,  New  York,  Assignor  to  John  Wyberd,  Baltimore,  Maryland. 

Claim. — "  Tlie  air  tight  glass  cylinder  passing  through  the  reflector,  in  combination 
with  the  glass,  hermetically  sealing  the  mouth  of  the  reflector." 

64.  For  an  Improvement  in  Mastic  Roofing  Materials,-   Nathan  A.  Dyar,  Assignor  to 

self  and  Seth  D.  Woodbury,  Lynn,  Massachusetts. 
Claim. — "The  employment  of  sulphuric  acid  (or  an  acid  having  a  similar  effect,)  in 
the  treatment  of  substances  or  compositions  containing  hydro-carbon." 

65.  For  an  Improvement  in  Fluxes  for  Treating  Alloys,-  ElieMowriee  and  Jules  Fran- 

cois Edward  Valient,  Paris,  France,  Assignors  to  Henry  Migeon,  City  of  N.  York  ; 
patented  in  France  December  30,  1854. 
Claim. — "  The  employment,  in  combination  of  the  non-metallic  substances  for  sub- 
stances having  equivalent  properties;,  in  the  refining  of  copper  and  its  alloys,  whereby 
the  essential  qualities  specified  are  imparted  to  the  copper  or  its  alloy." 

66.  For   an    Improvement   in  Seeding   Machines,-  Lewis  B.  and  Henry  A.  Myers,  As- 

signors to  selves  and  Isaac  Myers,  Massillon,  Ohio. 
Claim. — "  Measuring  and  distributing  grain  seeds  or  fertilizers  by  two  or  more  piston 
heads,  and  one  rod,  or  their  equivalent,  operating  in  and  out  of  an  aperture." 
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67.  For  an  Improvement  in  Ships^  Sfeei-in^  Apparatus,-  Jchn  B.  Holmes,  Assignor  to 
John  R.  Pratt,  City  of  New  York. 
Claim. — "  1st,  The  arrangement  of  a  pinion  on  the  end  of  the  tiller  ■working  into  a 
stationary  curved  rack  attached  to  the  deck  ef  the  vessel,  in  connexion  with  a  friction 
roller  woikin?  against  a  smooth  stationary  surface  to  prevent  the  rudder  from  being 
pressed  out  of  its  place.  2d,  Tlie  arrangement  of  attaching  the  pinion  to  the  end  of 
the  tiller,  in  connexion  with  a  beam,  in  such  a  manner  as  to  be  able  to  move  said  pinion 
further  into  a  stationary  rack  by  the  action  of  said  lever,  for  the  purpose  of  producing 
a  friction  sufficient  to  hold  the  rudder  thereby  in  any  desired  position,  at  the  same  time 
to  lock  the  gearing  to  prerent  any  back  lash  on  the  steering  wheel." 

C8.  For  an  Improvement  in  Ships''  Capstans,-    John  B.  Holcics,  Assignor  to  John  R. 
Pratt,  City  of  New  York. 
Claim, — "  The  vertical  recesses  and  welps  extending  the  whole  length  of  the  barrel 
of  the  capstan,  and  allowing  of  two  or  more  turns  of  the  cable  around  the  capstan." 

69.  For  an  Improved  Macfii'ne  for   Sira<ri7]g   Irnn;   Junius   Foster,  Assignor  to  John 

Herbold,  George  Kuhn,  and  Junius  Foster,  Brooklyn,  New  York. 
Claim. — "  The  adjustable  block  and  rollers,  and  set  on  and  moved  by  the  lever,  when 
combined  with  the  pattern  and  flanch." 

70.  For   an   Improved  Nauticnl  Alarm;   Edward  L.  Seymour,  Assignor  to  James  G. 

and  Charles  Wright,  and  Henry  I.  Geyer,  City  of  New  York. 
Claim. — "  The  combination  of  frame,  rods,  hammers,  axles,  springs,  pendulum,  levera, 
and  gongs  or  bells,  to  be  placed  upon  buoys,  floats,  or  vessels  of  any  kind,  for  the  pur- 
pose of  causing  alarm,  and  giving  warnincr  of  rocks,  shoals,  or  other  dangers  upon  the 
coasts  or  at  sea  -,  and  I  do  not  mean  to  confine  myself  to  any  particular  materials  in  the 
construction  of  the  same,  nor  to  the  placing  of  the  ring,  levers,  and  springs,  above  or 
below  the  centre  of  oscillation,  but  to  vary  the  position  of  the  same,  and  of  the  gongs, 
and  their  number,  as  I  may  deem  desirable." 

71.  For  an  Improved    Machine   for  Reducing  and  Smoothing  Boards  to  tmifom 
thickness,-  Tristram  D.  Knight,  Charleston,  Tennessee. 

"  It  is  the  main  object  of  my  invention  to  secure  all  the  advantages  resulting  from 
the  efficiency  of  the  rotary  cutter,  its  simplicity  of  construction,  its  cheapness,  and  its 
durability,  and  at  the  same  time  to  finish  the  lumber  with  a  piano  surface." 

Claim. — "  The  combination  of  the  reducing  saw,  with  the  finishing  griader.'' 

72.  For  an  Improvement  in  Pointing  and   Threading  Screws;  Daniel  M.  Robertson, 

Manchester,  New  Hampshire. 
Claim. — "A  pointing  tool,  arranged  in  connexion  with  one  or  a  series  of  threading 
tools,  and  traversed  slower  than  the  tlireadiiig  tools,  and  so  far  in  advance  of  them  as 
to  form  the  point  of  the  screw-blank,  and  prepare  it  for  the  threading  tools  ;  and  I  make 
this  claim  whether  the  pointing  tool  is  traversed  liy  the  devices  described,  or  by  such 
other  devices  as  will  answer  the  purpose.'  Also,  the  plate  or  guide  %vlien  made  to  tra- 
verse, whether  it  is  operated  by  the  devices  described,  or  such  others  as  will  answer  tha 
purpose." 
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Address  before  the  Institute  of  Mechanical  Engineers,  Sept.  11th,  1856.* 
By  JosF.rii  Whitworth,  Esq.,  President. 

.\1  a  Special  General  Meeting  of  the  Meinber.s  held  in  Glasgow,  Josepli 
Whitwonh,  Esq.,  President,  in  the  Chair, — after  the  reading  by  the  Sec- 
retary, of  the  minutes  of  the  last  General  Meeting,  the  President  delivered 
the  following:  opening  aridress  : — 

Gentlemen, — This  being  the  first  time  I  have  taken  the  Chair  since 
yon  did  me  the  honor  to  elect  me  your  President  for  the  present  year, 
I  propose  to  address  you  shortly  on  a  few  tofucs  more  or  less  connected 
•  From  Newton's  Lond.  Journ.  of  Arts  and  Sciences,  Feb.,  18.'')7. 

22* 


258  Mechanics,  Physics,  and  Chemistry. 

with  our  profession  of  mechanical  engineering.  But  first,  let  me  express 
my  gratification,  and  I  am  sure  that  of  ray  fellow-countrymen,  in  thus 
meeting  our  northern  friends  in  this  important  city  of  the  mechanical  arts. 
Formerly,  it  was  said  of  the  Scotch  mechanic,  that  once  south,  he  never 
crossed  the  Tweed  a  second  time;  but  the  science  with  which  we  are  so 
immediately  connected  has  so  shortened  time  and  distance,  that  those 
circumstances  are  changed  ;  for  now  he  no  longer  has  occasion  to  bid 
good-bye  to  his  native  land,  but,  thanks  to  railways,  the  penny  post,  and 
the  electric  telegraph,  can  keep  up  his  family  connexions,  and  return 
occasionally  to  see  those  who  are  dear  to  him,  and  to  enjoy  the  scenes  of 
his  early  recollection. 

The  city  of  Glasgow  is  peculiarly  interested  In  the  mechanical  arts,  for 
the  minerals  for  making  iron  are  found  in  great  abundance  in  this  locality; 
indeed,  it  is  to  this  neighborhood,  more  than  to  any  other,  that  the 
world  is  indebted  for  the  cheapest  and  most  abundant  supply  of  iron. 
Here,  too,  that  metal  is  converted  into  a  great  variety  of  machinery. 
There  are  large  manufactories  of  the  steam  engine — fixed,  marine,  and 
locomotive.  Cotton  manufacturing  and  various  other  kinds  of  machinery 
are  also  made  here  in  considerable  quantities.  With  such  links  of  con- 
nexion amongst  us,  I  trust  that  this,  our  first  meeting  in  this  city,  may 
be  the  forerunner  of  many  others,  and  that  we  shall  add  many  valuable 
members  to  our  institution. 

With  regard  to  the  manufacture  of  malleable  iron  and  steel,  it  was 
with  great  gratification  that  I  read  the  account  of  Mr.  Bessemer's  inven- 
tion, so  beautiful  and  simple  as  apparently  to  leave  nothing  further  to  be 
desired  in  that  part  of  the  process.  I  need  not  tell  you  of  what  vast  im- 
portance it  must  be  to  those  who  are  more  immediately  connected  with 
those  branches  of  mechanics  requiring  nicety  of  workmanship,  to  have 
iron  and  steel  of  a  better  qiiality.  I  may  mention,  that  in  making  rifle 
barrels  for  (he  experiments  which  I  have  undertaken  for  the  government, 
one  of  the  greatest  difficulties  I  encounter,  in  attaining  the  degree  of  ac- 
curacy that  I  require,  arises  from  the  defects  in  the  iron.  What  we  want 
is  iron  of  ^reat  strength,  free  from  seams,  flaws,  and  hard  places.  Infe- 
rior iron  (with  the  use  of  other  defective  and  improper  materials)  is, 
perhaps,  the  main  cause  of  one  of  the  greatest  errors  committed  in  the 
construction  of  whatever  in  mechanism  has  to  be  kept  in  motion.  I  mean 
the  increase  of  size  of  the  parts  of  a  machine  or  carriage,  in  order  to 
get  strength,  thereby  adding  weight  until  they  are  considered  lobe  strong 
enough,  in  our  vehicles  of  draft  and  carriages  this  is  strikingly  the  case. 
Now  this  ought  not  to  be.  Lightness  is  the  thing  to  aim  at,  and  safety 
shotdd  be  sought  in  the  elasticity,  form,  and  good  quality  of  the  material. 
Should  a  carriage  be  found  to  twist  and  get  out  of  form,  that  would  be 
a  proof  of  its  b-eing  too  light.  But  to  prevent  a  carriage  breaking  down 
by  increasing  the  size  of  its  parts,  and  thereby  adding  weight,  is  mechani- 
cally wrong.  Indi-ed,  it  is  quite  distressing  to  see  the  enormous  weight 
of  our  carriages,  particularly  those  drawn  by  animal  power.  It  should 
be  an  axiom  in  mechanics,  that  whatever  has  motion,  should  be  as  light 
as  circumstances  will  admit;  and  this  applies  equally,  whatever  the 
source  of  power  may  be,  whether  the  motion  is  produced  by  human, 
horse,  or  steam  power. 
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I  would  next  call  your  special  attention  to  the  vast  importance  of 
attending  to  the  two  great  elements  in  constructive  machines, — namely,  a 
true  plane  and  the  power  of  measurement.  The  latter  cannot  be  attained 
without  the  former,  which  is  therefore  of  primary  importance  ;  and  its 
accomplishment  is  so  easy  and  so  simple  as  to  leave  widiout  excuse  any 
establishment  neglecting  to  secure  it.  It  is  necessary  to  make  three  planes 
in  order  to  obtain  a  perlect  one,  and  cast  iron  is  the  best  material  gene- 
rally to  use.  Whatever  the  size  of  the  plane  required,  the  tripod  form 
is  absolutely  essential  for  its  support;  and  the  strengthening  ribs  must  be 
placed  with  reference  to  the  supports.  I  cannot  impress  too  strongly  on 
the  members  of  the  Institution,  and  upon  all  in  any  way  connected  with 
mechanism,  the  vast  importance  of  possessinga  true  plane,  as  a  standard 
for  reference.  All  excellence  in  workmanship  depends  upon  it.  I  may 
mention  that  it  was  at  the  meeting  of  the  British  Association,  held  in 
Glasgow  in  1840,  that  I  read  a  paper  on  the  mode  of  j)roducing  a  true 
plane,  to  which  I  would  refer  those  desiring  information  on  the  subject. 

Next  in  importance  to  a  true  plane  is  the  power  of  measurement.  I 
have  brought  with  me,  for  your  inspection  at  the  close  of  the  meeting,  a 
small  machine,  by  which  a  ditference  of  length  of  the  one-millionth  part 
of  an  inch  is  at  once  detected.  The  principle  is  that  of  employing  the 
sense  of  touch,  instead  of  siglit.  If  any  object  be  placed  between  two 
parallel  true  planes,  adjusted  so  that  the  hand  can  just  feel  them  in  con- 
tact, you  will  find,  on  moving  the  planes  only  the  hfty-ihousandth  of  an 
inch  nearer  together,  that  the  object  is  distinctly  tighter,  requiring  greater 
force  to  move  it  between  them.  In  the  machine  before  you,  the  object 
to  be  measured  is  the  standard  inch,  in  the  form  of  a  small  square  bar, 
both  ends  being  true  planes  ;  and  in  this  case,  in  order  to  measure  with 
the  utmost  accuracy,  a  thin  flat  piece  or  bar  is  introduced,  having  its  two 
sides  made  also  perfect  planes.  This  is  placed  between  the  inch  bar  to 
be  measured  and  one  of  the  end  surfaces  of  the  machine.  Tliis  thin  bar, 
which  I  name  the  gravity  piece,  is  brought  into  contact  with  the  two 
planes,  so  as  just  to  allow  it,  on  being  raised,  to  fall  by  its  gravity  ;  and 
you  will  find  that,  by  bringing  the  planes  into  closer  contact  by  even  the 
one-millionth  of  an  inch,  the  gravity  [uece  will  be  suspended, — friction 
overc;oming  its  gravity.  This  machine,  and  a  larger  one,  are  used  for 
making  standards  of  length.  When  the  standard  yard,  which  is  a  square 
bar  of  steel,  is  placed  in  the  larger  machine,  and  the  gravity  piece  ad- 
justed so  as  just  to  fall  by  its  wciglit,  the  heat  imparted  from  the  slightest 
touch  of  the  finger  instantly  prevents  its  fall ;  thus  showing  the  lengthen- 
ing of  the  bar  by  so  small  an  amount  of  heat  as  I  have  indicated.  We 
have  therefore  in  this  mode  of  measurement  all  the  accuracy  we  can 
desire  ;  and  we  find  in  practice  in  the  workshop,  that  it  is  easier  to  work 
to  the  ten-ihousandlh  of  an  itich  from  standards  of  end  measure,  than  to 
the  one-hundredih  of  an  inch  from  the  lines  on  a  two-toot  rule.  In  all 
cases  of  fitting,  end  measures  oi"  length  sliould  be  used,  instead  of  lines. 

This  question  of  correct  measurement  is  in  immediate  connexion  with 
another,  which  will  repay  all  the  attention  that  can  be  given  to  it,  and  I 
think  there  is  no  subject  that  can  be  more  profitably  discussed  amongst 
us  ; — I  mean  that  of  proper  gradation  of  size  in  all  the  various  branches 
of  the  iLechanical  arts.  I  think  no  estimate  can  be  formed  of  our  national 
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loss  from  the  over-multiplication  of  sizes.  Take,  for  instance,  the  various 
sizes  of  steam  engine — stationary,  marine,  and  locomotive.  In  the  case 
of  marine  engines,  the  number  of  sizes  up  to  lOO-horse  power  will  pro- 
bably not  be  short  of  thirty,  where  ten  perhaps  would  be  ample.  If  so, 
look  at  the  sums  expended  in  patterns,  designs,  and  in  the  number  of 
tools  for  their  manufacture.  Nor  is  this  all ;  for  if  there  were  only  ten 
sizes  instead  of  thirty,  there  would  be  three  times  the  number  made  of 
each  pattern  ;  and,  as  you  know,  the  very  soul  of  manufacture  is  repeti- 
tion. By  attention  to  this,  the  ship-owner  woijid  be  benefited  by  getting 
a  better  engine  at  a  less  price.  In  the  case  of  locomotives  and  carriages, 
I  would  urge  the  subject  on  the  attention  of  our  members,  the  engineers 
of  the  great  lines  of  railway — the  London  and  North  Western,  the 
Midland,  the  Great  Northern — for  instance.  I  hope  they  wnll  permit  me 
to  suggest  that  they  should  consider  and  determine  not  only  tbe  fewest 
possible  number  of  sizes  of  engines  and  carriages  that  will  suffice,  but 
also  how  every  single  piece  may  have  strictly  defined  dimensions.  This 
question  is- also  well  worthy  the  attention  of  our  architects  and  builders. 
Suppose,  for  instance,  that  the  principal  windows  and  doors  of  our  houses 
were  made  of  only  three  or  four  diiferent  sizes.  Then  we  should  have 
a  manufactory  start  up  for  making  doors,  without  reference  to  any  par- 
ticular house  or  buiilder.  They  would  be  kept  in  stock,  and  made  with 
the  best  machinery  and  contrivances  for  that  particular  branch  ;  conse- 
quently, we  should  have  better  doors  and  windows  at  the  least  possible 
cost.  Our  friends  across  the  Atlantic  manage  matters  in  connexion  with 
their  buildings  much  better  than  at  present  we  do. 

I  hope  the  members  of  this  Institution  will  join  me  in  doing  what  we 
can  with  reference  to  those  two  important  subjects — correct  measurement, 
and  its  corollary,  proper  gradations  of  size.  The  want  of  more  correct 
measurement  seems  to  pervade  everything.  Take,  for  instance,  the  case 
of  the  common  brick,  which  ought  to  be  three  inches  thick.  Who  is 
there  that  has  made  an  addition  to  a  building  who  has  not  felt  inconve- 
nience from  the  irregularity  of  size  ? — the  new  brick  being  perhaps  too 
thick,  and  so  not  allowing  sufficient  mortar  to  be  used  ;  or  too  thin,  and 
requiring  too  much  mortar. 

Perhaps  one  of  the  most  eflTectual  means  that  could  be  adopted,  in  the 
first  instance,  to  remedy  this  unsatisfactory  state  of  things,  would  be  for 
the  government  to  supply  corporate  bodies  with  proper  standards  of 
lenfTth — such  as  the  inch,  the  foot,  and  the  yard.  'I  he  corporate  bodies 
themselves  might  then  have  llieir  own  standards  of  size,  founded  on  these, 
and  made  to  suit  the  particular  wants  of  the  different  trades  in  the  locality. 
The  only  standard  of  length  at  present  supplied  by  the  Government,  and 
kept  by  the  corporate  bodies,  is  the  standard  yard,  but  there  is  so  little 
attention  paid  to  accuracy,  that  to  the  engineer  and  machinist  it  is  not  of 
the  slightest  use,  and  is  only  employed  to  adjust  yard  sticks  for  measur- 
ing woven  goods. 

There  is  also  another  subject  which  bears  upon  this  question,  and 
which  has  lately  been  brought  before  the  Legislature — that  of  decimal- 
izing weights  and  measures.  There  can  be  no  doubt  of  the  beneficial 
results  that  would  follow  the  passing  of  such  a  measure.  There  may 
be  a  diflei-ence  of  opinion  as  to  what  the  unit  or  integer  of  lineal  measure 
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shouki  be  ;  but  I  am  of  opinion  that  it  should  be  the  inch,  for,  from  the 
accuracy  with  which  we  can  now  measure  that  lengtli,  there  would  be 
no  difficulty  in  determining  and  fixing  the  length  of  its  multiples.  The 
most  important  divisions  of  length  in  mechanism  are  those  of  parts  of  an 
inch,  and  if  the  length  of  the  inch  were  altered  it  would  cause  much  con- 
fusion. Small  accurate  standards  of  length,  of  the  decimal  parts  of  an 
inch,  would  be  of  much  service  to  some  trades.  There  is  nf)w  no  stan- 
dard of  appeal;  and  the  diderent  wire  and  other  gauges  differ  so  consi- 
derably, that  the  manuOicturer,  in  the  case  of  small  wire  and  sheets  of 
metal,  has  to  send  a  sample  of  what  he  wants,  there  being  no  means  of 
correctly  expressing  its  size. 

Although  I  have  said  so  much  to  you  with  reference  to  the  desirable- 
ness of  further  improvement  and  greater  perfection  in  the  mechanical 
arts,  I  congratulate  you  on  the  success  which  in  our  time  they  have  at- 
tained, and  the  high  consideration  in  which  they  are  held.  Inventors 
are  not  now  persecuted,  as  formerly,  by  those  who  fancied  that  their  in- 
ventions and  discoveries  were  prejudicial  to  the  general  interest,  and 
calculated  to  deprive  labor  of  its  fair  reward.  Some  of  us  are  old  enough 
to  remember  the  hostility  manifested  to  the  working  of  the  |)ower  loom, 
the  self-acting  mule,  the  machinery  for  shearing  woolen  cloth,  the  thresh- 
ing machine,  and  many  others.  Now,  the  introduction  of  the  reaping 
and  mowing  machines  and  other  improveil  agricultural  machinery  is  not 
opposed.  Indeed,  it  must  be  obvious  to  reflecting  minds  that  the  in- 
creased luxuries  and  comforts  which  all  more  or  less  enjoy,  are  derived 
from  the  numerous  recent  mechanical  appliances  and  the  production  of 
our  manufactories.  That  of  our  cotton  has  increased  during  the  last  few 
years  in  a  wonderlul  degree.  In  1824,  a  gentleman  with  whom  I  am 
acquainted  sold  on  one  occasion  one  hundred  thousand  j)ieces  of  74-reed 
printing  cloth  at  30s.  6^.  per  piece  of  29  yards  long ;  the  same  descrip- 
tion of  cloth  he  sold  last  week  at  3^.  9c/.  One  of  the  most  striking 
instances  I  know  of  the  vast  superiority  of  machinery  over  simple  instru- 
ments used  by  the  hand  is  in  the  manufacture  of  lace,  where  one  man 
with  a  machine  does  the  v;ork  of  8000  lace-makers  on  the  cushion.  In 
spinning  fine  numbers  of  yarn,  a  workman  on  a  self-acting  mule  will  do 
the  work  of  3000  hand-spinners  with  the  disl.ifl'and  spindle  ;  and  there 
are  other  striking  facts  of  a  similar  kind  raentionetl  in  my  report  on  the 
New  York  Industrial  Exhibition. 

Comparatively  few  persoris,  perhaps,  are  aware  of  the  increase  of  pro- 
duction during  our  lifetime.  Thir'y  years  ago,  the  cost  of  labor  for  true- 
ing  a  surface  of  cast  iron,  by  chipping  and  filing  with  the  hand,  was  125. 
per  square  foot :  the  same  work  is  now  done  by  the  planing  machine  at  a 
cost  for  labor  of  less  than  la.  per  square  foot,  and  this,  as  you  know,  is 
one  of  the  most  important  operations  in  mechanics.  It  is  therefore  well 
adapted  to  illustrate  what  our  progress  has  been.  At  the  same  time  that 
this  increased  production  is  taking  place,  the  fixed  capital  of  the  country 
is,  as  a  necessary  consequence,  augmented  ;  for,  in  the  case  I  have  men- 
tioned of  chipping  and  filing  by  the  hand,  when  the  cost  of  labor  v%-as  12.9. 
per  foot,  the  capital  required  for  tools  for  one  workman  was  only  a  few 
shillings;  but  now  the  labor  being  lowered  to  \d.  per  foot,  a  capital 
in  planing  machines  for  the  workmen  is  required,  which  often  amounts 
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to  >£500,  and  in  some  cases  more.  This  large  outlay  of  capital  in- 
vested in  machinery  to  increase  production,  makes  it  impossible  to  cur- 
tail the  hours  of  working  machinery  as  much  as  could  be  desired.  In 
some  cases  two  sets  of  workpeople  have  been  employed  in  relays,  each 
working  eight  hours  a  day  ;  and  this  system,  perhaps,  may  in  time  be 
extended,  although  it  is  attended  with  certain  inconveniences.  If,  how- 
ever, the  relay  system  could  be  so  improved  and  organized  as  to  allow 
more  time  for  the  better  education  of  young  operatives,  none  would 
more  cordially  rejoice  than  myself.  I  believe  that  mechanics,  though 
a  mere  material  power  in  itself,  may,  if  rightly  used,  become  a  moral 
lever,  by  which,  like  Archimedes  of  old,  we  may  seek  to  raise  the 
world. 

There  is  at  the  present  time  a  very  gratifying  circumstance  in  connex- 
ion with  the  extension  of  machinery  ;  namely,  the  large  remuneration 
which  the  operatives  receive  compared  with  those  who  perform  hand 
labor  w'ithout  the  help  of  machinery.  I  would  here  mention,  with 
reference  to  the  amount  of  wages  paid  to  the  operative,  that  it  does 
not  depend  solely  on  the  master  manufacturers  of  this  country,  but  is 
governed  in  some  measure  by  what  is  paid  by  the  manufacturers  of 
other  countries  who  are  in  competition  with  our  own.  When  in  America 
in  1853,  I  found  that  the  American  operatives  received  somewhat  more 
wages  than  are  paid  in  this  country  ;  but  they  worked  much  longer 
hours,  although  the  climate,  during  some  parts  of  the  year,  is  so  un- 
favorable. These  longer  hours  enable  the  American  manufacturer  to 
turn  over  his  capital  more  frequently. 

This  question  of  increased  production,  with  which  we,  as  mechanical 
engineers,  are  so  identified,  is  so  entirely  dependent  on  the  power  of 
the  people  to  consume,  that  I  hope  I  shall  be  excused  in  adverting  to 
it.  Our  yearly  exports  now  amount  to  about  a  hundred  millions  ster- 
ling, having  doubled  in  a  short  time,  while  our  home  productions  have 
been  greatly  increased  from  the  same  cause,  namely,  the  increased 
ability  of  our  people  to  consume.  As  a  genera!  principle,  it  would 
seem  to  be  far  better  to  levy  a  small  imi)ost  on  the  entire  wealth  of 
an  individual  than  to  fasten  a  tax  on  particular  objects,  which,  if  pro- 
duced, would  constitute  wealth,  but  which  are  not  made  because  of 
the  threatened  impost.  The  remaining  duty  on  carriages  seems  to  me 
to  be  one  of  this  description.  Were  there  no  tax,  almost  every  one 
who  keeps  one  carriage  would  keep  more,  while  large  numbers  would 
have  one  who  now  have  none.  By  their  use,  locomotion  would  be 
increased  threefold,  and  hence  much  valuable  time  would  be  saved. 
Besides,  what  a  number  of  the  best  deecriptiou  of  artisans  would  be 
called  into  existence  for  their  manufacture — a  class,  too,  who  are  well 
able  to  turn  their  hand,  in  cases  of  necessity,  to  other  employment. 
If,  therefore,  it  is  desirable  for  a  nation  to  possess  wealth  in  carriages, 
it  is  a  mistake  in  legislation  to  prevent  it. 

Formerly,  when  the  wealth  of  a  nation  was  produced  as  it  were 
by  hand  labor,  a  different  state  of  things  existed  to  that  of  the  present 
day.  As  I  have  shown,  our  means  of  production  are  now  increased 
in  some  cases  more  than  a  hundred,  and  in  others  more  than  a  thou- 
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sand  fold  ;  and  this  will  go  on  just  in  proportion  as  the  masses  of  our 
people  are  able  to  consume  largur  quantities  cf  everything  that  they 
require.  When  tiie  fa>m  laborer  pnys  le>s  for  liis  sugar  and  tea,  nsoie 
meat  will  be  consuujed  (which  again  g<.es  to  improve  the  land);  also 
more  wool  for  our  manufacturers. 

In  tliis  wonderful  power  of  producing  wealth  which  now  exists,  none 
can  bo  more  interested  and  benefited  ihi.n  the  proprietors  of  the  land. 
A  striking  proot  of  this  is  given  by  its  inci cased  value  in  the  manufac- 
turing counties,  and  for  miles  adjoining  our  manufacturing  towns.  The 
competition  too  of  our  manul'acturers  and  mercliants  to  become  posses- 
sors of  land,  is  shown  by  the  small  rate  of  interest  with  which  they  are 
satisfied  for  the  outlay  of  their  capital  on  the  soil.  The  proprietors  of 
land  may  rest  assured  that,  in  the  future  development  of  mechauical 
improvements,  none  will  be  more  benefited  than  tlit^mselves.  I  do  not 
hesitate  to  say  that  all  harvest  operations  on  land  properly  laid  down, 
will  very  shortly  be  performed  in  one-fourih  the  lime  required  with 
the  hand  labor  now  expendefl,  by  the  farther  application  of  machines 
worked  by  horse  power.  This  is  my  conviction,  based  upon  the  ex- 
perience I  have  had  in  the  successful  working  of  the  machine  I  constructed 
for  sweeping  the  streets,  and  at  the  same  time  filling  the  cart,  by  iiorse 
power.  V>y  the  combined  aid  of  mechanical  improvements  and  the  science 
of  chemistry,  together  with  the  greater  skill  of  our  modern  agriculturists, 
the  culture  of  the  land  throughout  Great  Britain  must  more  and  more 
a])proximate  to  thfit  of  a  garden. 

We  have  seen  the  effect  of  the  repeal  of  the  duties  on  glass  and  bricks, 
in  the  improved  appearance  and  reduced  cost  of  residences,  and  a  still 
further  benefit  may  be  expected  to  result  from  the  removal  of  the  remain- 
ing duty  on  tim'jer.  While  therefore  we  congratulate  ourselves  on  the 
great  results  which  the  mechanical  arts  have  achieved,  we  have  every 
reason  to  be  thankful  that  our  legislators  have  removed  so  many  impe- 
diments to  our  progress.  The  glorious  fruits  of  the  legislative  labors  of 
that  great  and  good  man,  Sir  II.  Peel,  may  give  us  hope  that  the  time  is 
not  far  distant  when  all  remaining  obstacles  of  this  kind  will  be  swept 
awav.  When  that  period  has  arrived,  and  when  the  industry  of  this 
country  has  been  systematized  upon  sound  principles  of  economical 
science,  and  in  ea<'h  department  carried  nearer  to  those  standards  which, 
in  the  case  of  niechanics,  I  have  endeavored  to  indicate,  we  shall  have 
less  reason  than  at  present  to  doubt  the  stability  of  our  manufacturing  pre- 
eminence. 


Rendering  Stuffs  Water-proof. 

'i'he  following  is  the  method  patented  by  .M.  Menotti  for  renderinor 
stuffs  water-proof,  and  yet  allowing  Ihem  to  remain  permeable  to  air. 
We  translate  the  French  measures  assuming  tlie  litre  as  a  quart,  and  the 
kilogramme  as  two  and  a  qunter  p  >unds  avoirdupois. 

'i'ake  two  vessels  of  a  capacMty  of  five  gallons  each;  place  in  one  22  lbs. 
of  commercial  sulphate  of  alumina  chopped  u;)  line;  in  the  other,  9  lbs. 
oleic  acid  and  l.V  gallons,  alcohol  2-    Stir  this  mixture  well,  and  pour  it 
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into  the  first  vessel,  taking  care  to  stir  well  \Yith  a  wooden  ladle  during 
the  mixture,  and  lor  ten  minutes  aflerwartis.  Let  the  mixture  stand  for 
24  hours,  tlien  decant  the  oleic  acid  and  alcohol  which  are  floatingr  on 
top.  Throw  the  precipitate  upon  a  felt  fiker,  and  press  until  all  the  liquid 
is  run  out.  'J'ake  the  precipitate  from  the  filter  and  dry  at  86°;  when  dried, 
powder  it  by  rolling  it  upon  a  table  with  a  wooden  roller.  This  com- 
pound the  author  calls  hydrofuglne.  To  use  this,  dissolve  it  in  150  times 
its  weight  of  warm  water  for  woolen  stutts,  while  for  linen,  cotton,  or  silk, 
100  limes  the  weiglit  will  be  enough.  Filter  the  solution  through  linen, 
and  plunge  the  stutfs  to  be  water-proofed  into  it  ;  soak  them  well,  then 
take  them  out  and  wring  them;  soak  them  a  second  time,  then  take  them 
out  and  dry  them  either  in  the  air  or  before  a  fire.  The  stuffs  will  be 
found,  when  well  dried,  impermeable  to  water,  but  not  to  air.  The  quan- 
tity of  iiydrofugine  necessary  cannot  be  accurately  determined,  but  gene- 
rally 1  oz.  is  enough  for  two  yards  of  clotli  or  four  of  muslin. 

M.  Thieux,  of  Marseilles,  proposes  a  simpler  process.  In  two  vessels, 
each  ot  a  content  of  12  gallons  of  river  water  are  dissolved,  in  the  one 
'd)\  lbs.  of  alum,  in  the  oiher  the  same  a\ eight  of  sugar  of  lead.  When 
the  solutions  are  complete,  pour  the  liquids  together,  by  which  will  be 
formed  an  insoluble  sulphate  of  lead,  and  soluble  acetates  of  alumina 
and  potassa,  nnxed  with  a  slight  excess  of  alum.  As  soon  as  the  liquid 
has  become  clear,  it  is  drav\n  off  and  the  stuti's  plunged  into  it;  they  must 
be  btroiigly  compressed  while  under  the  liquid  to  expel  the  air  from  their 
pores,  anu  then  suiiered  to  soaii  for  at  least  tuur  hours,  so  as  to  insu'e  the^ 
perfect  penetration  ol  the  liquid  i' very  where.  When  withdrawn  they 
are  lightly  shaken,  then  dried,  brushed,  and  pressed  with  a  hot  iron.  It 
appears  tnat  various  specimens  of  cloth  experimented  on  by  the  Cora- 
mitlee,  absorbed  from  lito  17  per  cent,  of  their  weight  of  saline  matters, 
and  retained  tlieir  original  appearance,  and  their  pliability  at  all  tempe- 
ratures. But  after  immersion  in  fresh  water  for  24  hours,  they  lost  all 
their  additional  weiglit.  As  to  the  efficacy  in  this  process,  there  appears  to 
be  a  very  serious  dili'e(euce  of  opinion,  the  conclusions  of  the  committee 
appointed  to  examine  it,  as  reported  i^_>  M.  Jacquelan,  are  that  it  ib  not 
new,  n>ras  good  as  was  announced  ;  but  it  had  been  tried  and  approved 
for  five  years  by  tlie  Lyons  and  Mediterranean  Railroad  Company  ;  that 
the  commitiee  could  not  tell  whether  it  was  durable  or  not:  its  cost  was 
about  20  cents  for  wa'ier-proofing  a  coat  or  pair  of  pantaloons.  On  the 
other  hand,  TvL  Balard,  known  to  all,  as  one  of  the  most  distinguished 
and  careful  chemists  of  France,  reports  that  the  thinnest  woolen  cloths 
impregnated  with  it,  are  totally  impermeable  to  water  after  weeks  of  con- 
tact uidi  it,  that  the  water  evaporates  from  them  and  does  not  pass 
tiifough;  that  cloths  which  had  been  soaked  for  48  hours  in  fresh  water, 
were  as  impermeable  afterwards  as  before;  that  clothes  rendered  water- 
jjroof  in  this  way,  and  exposed  on  wicker-fiames  to  the  rains  of  October, 
never  allowed  a  drop  of  water  to  pass  ;  thai  a  cloak  of  cloth  thus  pre- 
pared, stretched  over  a  willow  frame,  and  exposed  to  the  stream  from  a 
fire  engine  worked  Ity  six  strong  men,  horn  a  distance  of  15  yards,  allowed 
no  water  to  pass,  e\*«'pt  where  the  i.iu;f  was  in  contact  with  the  ficune 
and  was  compressed  upon  it  by  the  viuieme  of  the  jet,  but  the  transpi- 
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ration  from  the  skin  appears  to  destroy  the  impermeability,  so  that  it  is 
probably  applicable  only  to  exterior  clothing;  finally,  that  there  is  every 
probability  that  it  is  lasting,  as  appears  from  the  certificates.  M.  Balard 
liiraself  testifies  that  an  overcoat  worn  by  him  for  five  months,  which  had 
been  beaten  and  rubbed  and  subjected  to  all  the  ordinary  usage  of  over- 
coats, remained  perfectly  impermeable.  Clothes  prepared  in  this  way  are 
said  to  be  softer  to  the  touch,  warmer,  absorbing  less  moisture,  drying 
more  quickly,  and  therefore  more  durable. 

It  would  appear,  therefore,  that  this  process,  which  is  cheap  and  easily 
applicable,  even  after  articles  are  made  up,  is  well  worth  experimenting 
upon.  Bull.  Soc.  Encour.,  Sept.  and  Dec,  1855. 


Electric  Gilding,  Silvering,  and  Platinating. 

M.  Landois,  of  Paris,  announced  to  the  Society  for  the  Encourage- 
ment of  National  Industry,  at  their  session  of  25th  December,  1855,  that 
he  had  obtained  a  gold,  silver  and  platina  bath,  having  no  deleterious 
exhalation  and  capable  of  depositing  solid  coating  upon  the  metals.  M. 
L.  dissolves  a  given  weight  of  cyanide  of  gold,  silver  or  platina,  in  a  sa- 
turated solution  of  common  salt ;  the  solution  is  filtered  and  may  be  then 
used.  The  galvanic  deposit  takes  place  cold  very  rapidly,  and  the  results 
are  equal  to  those  obtained  by  MxM.  Ruotz  and  Elkington. 


On  various  Phenomena  of  Rfraction  through  Semi-lenses  or  Prisms,  pro- 
ducing anomalies  in  the  Illusion  of  Stereoscopic  Images.  By  A.  Claudet, 
Esq.,  F.R.S.* 

The  author  having  observed  that  photographic  pictures  representing 
flat  surfaces,  when  exainined  in  the  refracting  stereoscope,  have  the  ap- 
pearance of  concavity,  has  endeavored  to  discover  the  cause  of  that 
phenomenon,  and  to  explain  it. 

In  order  to  ascertain  if  this  peculiar  effect  was  attributable  to  some 
imperfection  in  the  lenses  of  the  camera  obscura  which  had  produced 
the  photographic  pictures,  or  to  a  property  of  the  stereoscope  itself,  he 
began  to  test  the  stereoscope  without  photographic  images.  For  this 
exjjeriment  he  placed  under  each  tube  of  the  stereoscope  a  diagram  com- 
posed of  vertical  and  horizontal  lines  crossing  each  other. 

The  two  diagrams  perfectly  identical,  when  seen  in  the  stereoscope 
coalesced  and  formed  only  one  figure  ;  but  although  each  diagram,  when 
seen  separately  by  its  corresponding  eye,  appeared  perfectly  flat,  still 
the  coalescing  image  of  the  two  presented  a  surface  conspicuously  con- 
cave ;  consequently  there  was  no  doubt  that  the  same  illusion  observed 
in  photographic  pictures  was  due  only  to  the  etiect  of  (he  stereoscope. 
This  experiment  was  decisive,  and  it  remained  to  discover  how  the  illu- 
sion was  produced.  The  investigations  showed  that  the  phenomenon, 
which  is  a  defect  detrimental  to  the  beauty  and  correctness  of  the 
stereoscopic  representations,  and  unavoidable  in  the  refracting  stereo- 
scope, is  a  plain  illustration  of  the  cause  of  relief  and  distance,  and  yield 
•  From  the  Lond.  Repertory  of  Patent  Inventions,  Feb.,  1857. 
Vol.  XXXIII.— Third  Sehies.— No.  4.— Ai-iul,  1857.  23 
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the  clearest  explanation  of  the  stereoscopic  illusion, — proving  that  it  is 
founded  on  the  true  principles  of  natural  binocular  vision. 

When  we  look  through  a  prism  placed  near  the  eye  at  a  straight  line;, 
the  refracting  edge  of  the  prism  being  parallel  with  the  straight  line,  that 
line  is  refracted  laterally  and  appears  bent,  with  its  concave  side  turned 
to  the  thin  edge  of  the  prism.  The  two  tubes  of  the  stereoscope  being 
supplied  with  semi-lenses  acting  as  prisms,  each  lens  bends  all  vertical 
straight  lines,  and  the  concave  sides  of  these  lines  are  turned  towards 
the  thin  edges  of  the  lenses,  and  consequently  towards  each  other.  When 
we  examine  in  the  stereoscope  two  curved  lines  having  their  concave 
sides  turned  towards  each  other,  the  result  of  the  coalescing  of  these 
two  lines  is  a  concave  line,  the  extremities  appearing  nearer  and  the 
centre  further.  If  the  convex  sides  are  turned  towards  each  other,  the 
result  of  the  coalescence  is  a  convex  line,  the  extremities  appearing  fur- 
ther and  the  centre  nearer.  By  the  same  reason,  if  straight  lines  are  bent 
by  the  prismatic  refraction  of  the  two  semi-lenses,  as  the  bending  is  effect- 
ed so  that  the  concave  sides  are  turned  towards  each  other,  the  result 
is  by  coalescence  a  concave  line.  The  two  photographic  images  will 
have  all  their  vertical  lines  bent  in  the  same  manner,  and  the  stereoscope 
will  give  the  illusion  of  a  picture  represented  on  a  concave  surface. 

"When  we  look  at  natural  objects,  the  optical  axes  have  to  converge 
more  for  the  nearest  than  for  the  furthest,  in  order  to  obtain  a  single 
vision  by  bringing  the  same  object  on  the  centre  of  each  retina  ;  there- 
fore by  habit  we  judge  of  the  distances  by  the  angle  formed  by  the  op- 
tical axes  required  to  obtain  a  single  vision.  Again,  while  we  look  at 
one  object,  while  other  objects  in  the  same  line  are  situated  before  and 
behind  that  object,  we  have  the  sensation  of  their  double  images  on  the 
two  retina.  The  double  images  of  nearer  objects  are  situated  in  the 
following  order :  one  on  the  right  of  the  centre  of  the  right  retina,  and 
the  other  on  the  left  of  the  centre  of  the  left  retina  ;  and  the  double 
images  of  further  objects,  one  on  the  left  of  the  right  retina,  and  the  other 
on  the  right  of  the  left  retina. 

In  looking  at  the  two  pictures  in  the  stereoscopes,  we  have  to  converge 
the  optical  axes  on  one  point  which  is  beyond  the  plane  of  the  pictures, 
so  that  two  of  their  correspondent  or  similar  points  appear  respectively 
on  the  two  lines  forming  the  angle  of  convergence  of  the  optical  axes, 
and  each  of  these  points  is  represented  on  the  centre  of  one  retina.  As 
the  two  corresponding  points  of  the  two  pictures  are  laterally  nearer  each 
other  for  the  first  plane  and  moie  distant  for  the  receding  plane,  it  follows 
that  the  optical  axes  have  to  converge  beyond  the  plane  of  the  pictures 
on  a  nearer  point  for  the  first,  and  on  a  further  point  for  the  last.  There- 
fore, the  angle  of  convergence  by  which  similar  points  of  the  two  pic- 
tures appear  on  each  axis,  and  consequently  fall  on  the  centre  of  each 
retina,  conveys  the  sensation  of  their  respective  distances;  more  con- 
vergence indicates  less  distance,  and  less  convergence  more  distance. 
All  the  other  corresponding  points  of  the  two  {)ictures  which  are  not  on 
the  optical  axis,  or  on  similar  points  of  the  two  retina,  form  double 
images  ;  and  when  we  look  at  one  point,  all  the  points  of  nearer  and  fur- 
ther planes  appear  double  in  the  same  order  on  the  two  retina,  as  when 
we  look  in  like  manner  at  natural  objects  :  and  the  situation  of  double 
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images  seen  through  the  stereoscope  indicates  the  distances  of  the  ob- 
jects they  represent,  according  as  one  is  on  the  right  of  the  right  retina, 
and  the  other  on  the  left  of  the  left  retina,  or  one  on  the  left  of  the  right 
retina,  and  the  other  on  the  right  of  the  left  retina. 

This  being  explained,  it  is  easy  to  understand  what  will  be  the  stereo- 
scopic result  of  vertical  lines  represented  as  <'urved,  and  having  their 
concavities  turned  toward  each  other.  The  two  correspondent  points 
of  the  top  and  bottom  of  the  two  concave  lines  being  nearer  each  other, 
will  require  more  convergence  than  the  two  correspondent  points  of  the 
centres  of  the  concave  lines,  and  will  appear  nearer,  whilst  the  two 
points  of  the  centre  requiring  less  convergence  will  appear  further  ;  the 
intermediate  points  from  the  centres  to  the  extremities  of  the  two  bent 
lines  will  appear  gradually  less  distant,  therefore  the  coalescence  of  the 
two  lines  bent  laterally  will  produce  the  illusion  of  a  single  line  con- 
spicuously concave.,  in  a  vertical  plane  at  right  angles  with  the  plane  of 
the  two  separate  lines. 

Having  demonstrated  that  the  semi-lenses  of  the  stereoscope,  like 
prisms,  bend  laterally  all  the  vertical  lines  of  which  the  photograph  pic- 
tures are  composed,  and  that  these  lines  in  the  two  pictures  present  their 
concavity  to  each  other,  it  is  evident  that  the  coalescence  of  the  two 
images  must  give  the  illusion  of  a  concave  image. 

The  phenomenon  of  the  lateral  curvature  given  to  vertical  lines  by 
the  refraction  of  a  prism,  which  vertical  lines,  when  examined  with  two 
prisms,  one  for  each  eye,  appear  by  coalescence  as  one  line  concave  in 
a  vertical  plane  at  right  anoles  with  the  plane  of  the  two  separate  bent 
lines,  can  be  curiously  illustrated  by  the  tbllowing  experiment : — 

If,  holding  in  each  hand  one  prism,  the  two  prisms  haviog  their  thin 
edges  towards  each  other,  we  look  at  the  window  from  the  opposite  end 
of  the  room,  we  see  first  two  windows  with  tiieir  vertical  lines  bent  in 
contrary  directions  ;  but  by  inclining  gradually  the  optical  axis,  we  can 
converge  them  until  the  two  images  coalesce,  and  we  see  only  one  win- 
dow ;  as  soon  as  they  coincide,  the  lateral  curvature  of  the  vertical  lines 
ceases,  and  they  are  bent  projectively  from  back  to  front :  we  have  then 
the  illusion  of  a  window  concave  towards  the  room,  such  as  it  would 
appear  reflected  by  a  concave  mirror. 

There  is  another  phenomenon  which  can  be  noticed  v^'hen  looking  at 
photographic  pictures  in  the  stereoscope  ;  sometimes  the  pictures  appear 
to  project  out,  and  sometimes  to  recede  from  the  mountings.  The  first 
effect  lessens  the  illusion,  and  the  second  renders  it  more  effectual ; 
therefore  it  is  desirable  to  inquire  how  we  can  avoid  the  one  and  ensure 
the  other. 

We  know  that  the  distance  of  objects  is  in  an  inverse  ratio  with  the 
angle  of  convergence  required  to  see  them  single  ;  also  that  with  sym- 
metrical figures  or  photographic  pictures,  when  the  horizontal  or  lateral 
distances  of  the  several  corresponding  points  is  different,  the  points  less 
separated  will  appear  nearer,  and  the  more  separated  will  appear  further. 

Suppose  the  two  correspondent  vertical  lines  of  the  openings  or  frames 
of  the  pictures  be  more  distant  than  the  two  correspondent  points  of 
the  furthest  plane  of  the  picture  themselves,  then  the  openings  or  frames 
will  appear  behind  the  pictures  ;  and  suppose  the  correspondent  vertical 
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lines  of  the  openings  be  less  distant  than  the  two  correspondent  points 
of  the  nearest  plane  of  the  pictures  themselves,  then  the  openings  or 
frames  will  appear  before  the  picture. 

Therefore,  when  we  wish  to  have  the  picture  appearing  behind  the 
openings  or  their  mountings,  we  have  only  to  take  care  that  the  corres- 
pondent vertical  lines  of  the  mountings  should  be  laterally  less  distant 
than  the  two  correspondent  points  of  the  first  plane  of  the  picture.  This 
can  be  easily  done  by  taking  the  measure  of  the  two  correspondent 
points  of  the  first  plane  by  means  of  a  pair  of  compasses,  and  tracing 
the  two  pairs  of  correspondent  vertical  lines  bounding  the  openings,  after 
having  slightly  reduced  the  angle  of  the  compasses. 

A  very  simple  experiment  may  show  the  cause  of  the  illusion  of  con- 
cavity of  flat  surfaces  when  examined  through  semi-lenses,  and  furdier 
prove  that  semi-lenses  may  give  alternately  the  illusion  of  concavity  and 
convexity  according  to  the  position  of  their  thin  edges ;  of  concavity 
when  their  edges  are  towards  each  other,  and  of  convexity  when  they 
are  placed  contrarywise.  For  this  experiment  we  have  only  to  employ 
a  pair  of  those  spectacles  mounted  with  a  spring  whereby  they  are  held 
on  the  nose. 

When  we  read,  holding  such  spectacles  with  both  hands,  we  may  by 
the  elasticity  of  the  spring  adjust  the  two  lenses  so  that  the  pupils  of  the 
eyes  can  coincide,  first,  with  the  two  nearest  edges  ;  secondly,  with  the 
two  centres  ;  and,  thirdly,  with  the  two  furthest  edges  of  the  lenses. 

In  the  first  case,  the  page  of  the  book  will  appear  concave,  because 
the  pupils  will  look  through  the  thin  edges  of  the  lenses  which  bend  the 
vertical  lines  with  their  concave  sides  turned  towards  each  other ;  in  the 
second,  the  page  will  appear  flat,  because  the  pupils  will  look  through 
the  centres  of  the  lenses  which  show  the  vertical  lines  perfectly  straight ; 
and  in  the  third  case,  the  page  of  the  book  will  appear  convex,  because 
the  pupils  will  look  through  the  thin  edges  of  the  lenses  which  bend  the 
vertical  lines  with  their  convex  sides  turned  towards  each  other. 

These  considerations  have  led  the  author  to  construct  a  stereoscope 
which  presents  flat  surfaces  perfectly  flat.  This  new  stereoscope  has 
two  entire  lenses  instead  of  two  semi-lenses,  and  the  eyes  look  through 
the  centre  of  such  lenses.  The  images  not  being  laterally  refracted,  as 
in  the  semi-lenticular  stereoscope,  their  coalescence  requires  a  certain 
effort  of  divergence,  or  to  squinting  outwards,  which  a  little  practice  will 
enable  us  to  perform  easily.  Persons  capable  of  using  this  kind  of  stereo- 
scope will  see  a  picture  whose  surface  is  perfectly  flat  with  all  the  illu- 
sion of  relief  and  distance. 

All  lenses  being  more  or  less  subject  to  the  defect  of  bending  straight 
lines  when  refracted  by  all  the  various  points  of  their  surface  but  the 
centre,  and  in  a  greater  degree  as  those  points  are  nearer  the  edges, 
it  results  that  when  images  are  produced  in  the  camera  obscura  by  the 
various  points  of  the  whole  aperture,  they  will  be  bent  in  various  con- 
trary directions,  and  a  certain  confusion  must  arise  injurious  to  the  deli- 
cacy and  correctness  of  the  whole  compound  image.  This  may  be 
proved  by  the  following  experiments: — If  we  take  the  image  of  a  win- 
dow by  a  small  aperture  placed  on  the  right  edge  of  a  lens,  say  of  three 
inches  aperture,  and  another  image  of  the  same  window,  by  placing  the 
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aperture  on  the  left,  taking  care  to  shift  the  camera  so  that  the  two  aper- 
tures will  be  exactly  on  the  same  line,  we  shall  have  two  images  of  the 
same  window  apparently  identical ;  but  in  placing  these  two  images 
side  by  side  in  the  central  lens-stereoscope  above  described,  first  the 
image  of  the  left  side  aperture  on  the  right,  and  that  of  the  right  side 
aperture  on  the  left,  secondly  the  images  vice  versa^  we  shall  see  in  the 
first  case  a  concave  window,  and  in  the  second  a  convex  window.  But 
in  examining  the  two  images  in  the  serai-lenticular  stereoscope,  we  shall 
see  in  one  case  a  concave  window,  and  in  the  other  a  perfectly  flat  wij3- 
dow,  because  in  the  first  case  the  stereoscope  will  have  increased  the 
bending  of  the  vertical  lines  of  the  two  images,  and  in  the  second  the 
stereoscope  will  have  corrected  the  bending. 

This  fact  naturally  suggests  the  possibility  of  correcting  the  defect  of 
the  refracting  stereoscope  ;  for  if  the  images  of  the  camera  were  taken 
by  semi-lenses,  the  bend  resulting  from  this  mode  of  operating  might 
be  corrected  by  the  bend  of  the  stereoscope,  care  being  taken  to  turn  the 
thin  edge  of  the  serai-lenses  of  the  two  cameras  in  the  direction  which 
will  produce  a  bending  contrary  to  that  of  the  semi-lenses  of  the  stereo- 
scope. 

Having  shown  how  the  lateral  proportional  distances  of  any  two  cor- 
respondent points  of  the  two  stereoscopic  pictures  are  the  indices  of 
their  perspective  distances,  if  we  were,  while  looking  in  the  stereoscope, 
to  produce  a  change  in  those  proportional  lateral  distances  by  sliding 
horizontally  in  a  contrary  direction,  two  pairs  of  superposed  glass  pho- 
tographic pictures,  the  objects  would  appear  to  move,  not  in  the  hori- 
zontal lateral  direction  of  that  change  which  they  naturally  have,  but 
in  a  straight  line  forward  and  backward,  as  if  the  object  was  approach- 
ing or  receding. 

But  the  most  curious  effect  of  that  motion  would  be,  that  the  objects 
would  appear  increasing  in  size  while  they  were  receding,  and  dimin- 
ishing while  approaching,  which  we  know  is  contrary  to  the  rule  of  per- 
spective. This  is  another  illusion  entirely  physiological,  and  the  cause 
of  which  may  be  ihus  explained  ;  while  the  object  appears  moving  for- 
ward and  backward  it  remains  always  the  same  size,  but  as  we  expect 
when  it  moves  forward  that  it  should  increase  in  size,  and  when  it 
moves  backward  that  it  should  decrease,  and  as  it  does  not,  we  feel 
that  it  is  diminishing  when  approaching  and  increasing  when  receding. 
— Philosophical  Magtzine. 


Lishtnino'-Rod  Points. 


As  the  perfection  of  the  lightning-rod  ought  to  interest  our  readers 
in  this  country  in  an  especial  degree,  we  copy  from  the  Bulletin  of  the 
Society' for  the  Encouragement  of  JVational  Industry^  of  France,  the  ac- 
companying drawings  of  lightning-rod  points.  They  are  too  simple  to 
neecl  much  description.  They  are  sections,  1st,  of  the  point  recom- 
mended by  the  Academy  of  Science,  on  the  report  of  Messrs.  Pouillet, 
Becquerel,  Babinet,  Duhamel,  Despretz,  Cagniard  de  Latour,  Regnault, 
and   de   Senarmont;  it   consists   of  a   solid   cone   of  platina  screwed 
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upon  the  iron  rod;  fig.  2(1,  of  the  improvement  submitted  by  M.  Deleuil, 
and  approved  by  the  Committee  ;  it  consists  of  a  hollow  platina  shell  of 
conical  form  soldered  on  the  conical  extremity  of  the  rod. 

The  Committee  add  that  they  see  no  objections  to  making  the  point 
of  palladium,  gold  or  silver  of  950  fineness,  either  solid  or  in  sutficiently 
thick  shell,  provided  care  be  taken  that  the  soldering  shall  be  eflfective 
on  the  whole  surface.  They  also  recommend  on  account  of  its  cheap- 
ness, fig.  3d,  a  cylinder  of  copper  0-8  inches  in  diameter,  brazed  upon 
the  end  of  the  iron  rod,  and  terminating  in  a  cone  1\  to  ]|  inches  in 
height ;  and  they  say  that  the  danger  of  oxidation  of  such  a  cone,  is 
Fig.  1.  Fig.  2.  Fig.  3. 


more  than  compensated  by  the  advantages,  which  are,  first,  the  high  con- 
ducting power  of  copper;  and,  secondly,  its  cheapness.  In  regard  to 
this,  we  would  remark,  first,  that  the  conducting  power  of  the  point 
will  be  limited  by  that  of  the  rod,  and  that  any  metal  which  will  con- 
duct as  well  as  iron  will  answer  in  this  respect  equally  well  for  the  point. 
Secondly,  that  if  we  adinit  the  liability  of  a  good  rod  to  be  struck,  as  the 
Committee  do,  then  the  great  fusibility  of  copper  renders  such  a  point 
dangerous.  Thirdly,  the  platina  work  in  Europe  seems,  from  recent  de- 
velopments, to  be  still  done  by  welding  platina  sponge,  and  we  are  not 
aware  of  any  experiments  to  determine  the  electro-conducting  power  of 
platina  which  has  been  perfectly  fused.  We  all  know  that  the  crucibles 
made  from  platina  sponge  are  in  laminae,  between  which  there  is  no  true 
metallic  contact.  Fourthly,  it  seems  worth  while  to  inquire  into  the  feasi- 
bility of  using  iridium,  which  is  so  largely  contained  in  the  gold  from 
California  ;  which  is  less  fusible  than  platina,  yet  may  be  melted  in 
masses  large  enough  to  make  lightning-rod  points. 
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Experiments  on  Wrought  Iron  Beams.     By  Thomas  Davies,  F.A.I.S.* 

Read  at  a  Meeting  of  the  Architectural  Institute,  held  in  Edinburgh  on  Feb.  18,  1856. 

The  material  first  used  in  the  construction  of  beams  was  doubtless 
timber,  and  although  it  has  many  properties  peculiarly  fitting  it  for  this 
purpose,  yet,  on  account  of  its  flexibiUty,  and  the  difficulty  of  getting  it 
of  sufficient  size  and  strength  for  long  spans,  its  tendency  to  decay,  and  its 
destructibility  by  fire,  it  is  in  many  cases  unsuited  for  the  purpose  re- 
quired. 

When  the  manufacture  of  cast  metal  became  more  general,  and  the 
means  were  obtained  of  making  large  castings,  the  applicability  of  this 
material  to  the  formation  of  beams  could  not  fail  to  suggest  itself. 
This  material  has  decided  advantages — in  its  rigidity,  in  its  capability  of 
being  made  of  almost  any  required  shape  and  strength,  in  its  non-liability 
to  decay,  and  in  its  incombustibility;  and  consequently,  it  has  come  to  be 
very  extensively  used  for  the  purpose  referred  to. 

There  has,  however,  been  a  general  want  of  confidence  in  beams  of 
this  m.^terial,  arising  from  diflferent  causes.  One  objection  is,  that  when 
a  beam  gives  way,  it  does  so  without  any  pievious  warning.  Another 
objection  is,  that  although  we  have  innuinerable  experiments  on  the 
strength  of  cast  metal,  by  which  we  are  enabled  to  calculate  the  amount 
which  any  particular  beam  of  this  material  ought  to  carry,  it  does  not 
follow  that  it  will  bear  that  amount.  In  a  large  casting  there  may  be  some 
inequality  in  the  metal  used  ;  asain,  if  there  is  much  ditTerence  in  the 
thickness  of  the  parts,  the  cooling  of  one  part  before  anoth-er  produces, 
to  some  extent,  a  tendency  to  fracture,  especially  if  subjected  to  any 
sharp  concussion  ;  or  the  casting  may  be  clean  and  aj)parently  sound, 
and  yet.  there  may  be  a  flaw,  of  which  nothing  can  be  known  until  it  is 
revealed  by  a  fracture.  No  doubt,  to  guard  against  these  defects,  we 
have  the  system  of  testing  ;  but  this  is  not  always  to  be  depended  upon, 
as  it  has  been  considered,  that  in  some  cases  beams  have  been  tested  so 
nearly  to  the  limits  of  their  strength,  that,  though  passing  the  ordeal,  they 
have  been  permanently  injured  thereby.  This  suggests  another  objec- 
tion, that  though  a  beam  be  in  every  way  sound,  yet,  if  it  is  occasionally 
subjected  to  great  strains,  it  will  ultimately  be  so  much  weakened,  as  to 
break  with  a  load  much  less  than  the  original  breaking  weight. 

The  result  of  the  want  of  confidence  abovementioned  has  been,  tha 
cast  metal  beams  are  generally  made  much  stronger  than,  judging  fromi 
experiment,  they  require  to  be,  necessitating  heavy  castings  and  increase 
of  cost,  with  the  additional   drawback  of  great  weight  and  difficulty  of 
handling. 

Malleable  iron  beams  unite,  to  some  extent,  the  advantages  of  both 
limber  and  cast  metal.  They  possess  the  advantage  of  timber,  inasmuch 
as  they  are.comparaiively  light,  and  therefore  easily  handled,  and  when 
overloaded,  they  show  this  by  yielding  considerably  before  breaking. 
They  possess  the  advantage  of  cast  metal  in  their  incombustibility,  in 
their  being  capable  of  being  conveniently  made  of  any  required  strength, 
and  even  to  some  considerable  extent,  in  their  rigidity  ;  for  although 
malleable  iron  is  comparatively  flexible,  yet  this  quality  is  in  a  great 
measure  counteracted  by  the  mode  of  constructing  the  beams. 
•  From  the  Lond.  Civ.  Enj.  and  Arch'ti.  Jour.,  January,  1857. 
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Messrs.  Stephenson  and  Fairbairn,  in  their  investigations  and  experi- 
ments relative  to  tubular  bridges,  were  the  first  to  call  general  attention 
to  the  use  of  malleable  iron  in  the  construction  of  bearas.  After  many 
experiments  on  various  sections  of  tubes,  they  arrived  at  the  rectangular 
tube,  or  box  beam,  as  the  best ;  and  it  was  a  simple  step,  by  dividing  it 
in  two  by  a  vertical  line,  to  come  to  the  double  tianch  or  plate  beam,  which 
is  the  most  convenient  shape  for  general  use. 

Mr.  Fairbairn,  in  his  valuable  book  on  cast  and  wrought  iron,  shows 
the  superiority,  in  many  respects,  of  malleable  over  cast  iron  for  beams. 
He  shows,  moreover,  that,  contrary  to  what  takes  place  in  cast  metal,  the 
upper  flanch  requires  to  be  larger  than  die  under  one,  in  the  proportion  of 
2  :  1,  and  gives  formulae  for  calculating  the  strength  of  bearas.  There  is, 
however,  this  drawback,  that  while  his  book  contains  the  details  of  many 
experiments  on  various  sections  of  cast  metal  and  malleable  iron  box 
beams,  there  is  almost  a  complete  want  of  experiments  on  malleable  iron 
plate  beams.  There  is  given,  in  fact,  the  result  of  only  one  experiment 
on  one  kind  of  plate  beam,  and  this  experiment  was  not  altogether  satis- 
factory. 

This  circumstance,  there  is  little  doubt,  has  tended  to  deter  many  from 
adopting  this  kind  of  beam.  Having  made  several  experiments  on  the  kind 
of  beam  referred  to,  I  considered,  under  the  circumstances,  that  the  re- 
sults of  some  of  these  might  be  acceptable  in  this  Institute,  and  might 
tend  to  the  more  general  use  of  a  beam  which  has  decided  advantages 
for  many  purposes. 

Having  had  my  attention  drawn  to  the  applicability  of  malleable  iron 
for  beams,  and  having  long  shared  in  the  general  want  of  confidence  in 
cast  metal  already  alluded  to,  I  determined  to  take  the  first  opportunity 
of  making  a  trial  of  them.  An  opportunity  having  aflforded  itself  of  using 
them,  I  consulted  Mr.  Tod,  engineer,  Leilh  Walk,  and  had  the  benefit 
of  his  experience  ;  and  I  M'as  so  satisfied  with  the  result  of  the  trial,  that 
since  then  I  have  not  used  cast  metal  for  beams  of  any  importance. 

The  beams  in  my  first  experiments,  I  am  sorry  to  say,  were  tested  by 
a  Bramah  Press  which  I  afterwards  discovered  to  be  very  inaccurate. 
The  results  of  the  experiments,  however,  which  are  to  be  laid  before 
this  meeting,  are  only  those  which  have  been  obtained  by  the  application 
of  dmd  weight,  so  that  there  may  be  nothing  to  create  want  of  confidence 
in  the  statements  now  laid  before  you.  These  experiments  were  made 
at  various  times  in  Mr.  Tod's  yard.  None  of  the  beams  were  tested  till 
they  broke,  as  all  were  intended  for  use ;  but,  as  most  of  them  were 
tested  to  a  deflection  greater  ihan  that  to  which  it  would  be  advisable  to 
have  them  permanently  loaded,  they  give  data  for  guidance  in  fixing  the 
dimensions  of  other  bearas. 

MXi'  Experiment  I. 


n 


zkzk^     Length  of  Beam,     .  .         12  ft.  Oin. 

Bearing,  .  11  "  8  " 

Weight  of  Beam,     .  ^         4  cwt.  1  qr. 

M^  The  Load  rested  on  20  inches  in  the 

'^4-2X^  middle  of  the  Beam. 
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Divisions  of  Load. 

Load. 

Deflection 
Loading. 

I 

Deflection 
Unloading. 

Cwt.       Qrs.      lbs. 

Cwt. 

Qrs. 

lbs. 

Ins.     16ths. 

Ins.      leths. 

0              0              0 

0 

0 

0 

0            0 

0         0 

•33             0           21 

33 

0 

21 

0            2 

0         3 

42              2            14 

75 

3 

7 

0            3 

0         4 

65              2            14 

141 

1 

21 

0           4 

0          5  nearly. 

38             3             0 

180 

0 

21 

0            5 

27              0              7 

307 

1 

0 

0            G 

0         6  full. 

28              3            20 

236 

0 

20 

0            7 

0          7 

Load, 
Deflection, 


llf  tons, 
vl-ths  inch. 


.4>x 


There  being  no  apparent  permanent  deflection. 

Experiment  II. 
'2X2X-k      Length  of  Beam,  .  17  ft.  2  ins. 

"         Bearing,  16  ft.  6    " 

'  Weight  of  Beam,  .  6  cwt.  2  qrs. 

The  Load  rested  on  21  inches  in  the 
middle  of  the  Beam. 


Divisions  of  L 

oad. 

Load. 

Deflection 
Loading. 

Deflection. 

I'nloading. 

Cwt.       Qrs. 

lbs. 

Cwt. 

Qrs. 

lbs. 

Ins.     Sths. 

Ins.     Sths. 

0              0 

0 

0 

0 

0 

0         0 

0          1 

37              2 

0 

37 

2 

0 

0         1 

0          2 

33             0 

24 

70 

2 

24 

0         2 

0          3  nearly. 

54             2 

16 

125 

1 

12 

0         3 

1          0          3  full. 

52             0 

0 

177 

1 

12 

0         4 

0         4  full. 

52             0 

0 

229 

1 

12 

0          5 

1          0          5 

Load, 

Deflection, 

Permanent  deflection. 


11^  tons. 
|ths  inch, 
^th  inch. 


.'6'x  r 


i 
I 
I 

L 


^J2Xi 


Experiment  III. 

r^iX2TXt      Length  of  Beam,  .  30  ft.  0  Ins. 

"         Bearing,  28  ft.  6  ins. 

Weight  of  Beam,  .  20cwt.2qrs 

!l/'  '  The  Load  rested  on  27  inches  in  the 

'  middle  of  the  Beam. 
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Divisions  of  Load. 

Load. 

Deflection 

Deflection 

Loading. 

Unloading. 

Cwt. 

Qrs.     lbs. 

Cwt. 

Qrs. 

lbs. 

Ins.  8ths. 

Ins.  8ths. 

0 

0            0 

0 

0 

0 

0         0 

0     3 

34 

1            4 

34 

1 

4 

0         2 

0     5 

13 

3          12 

47 

0 

16 

0          3 

0     6 

9 

2          16 

56 

3 

4 

0         4 

0      7  nearly. 

13 

3         20 

70 

2 

24 

0         5 

1     0  nearly. 

12 

3          12 

83 

2 

8 

0          6 

1     0  full. 

16 

0            8 

99 

2 

16 

0         7 

1      1  full. 

13 

0           0 

112 

2 

16 

1          0 

1     2 

13 

0            0 

125 

2 

16 

1          1 

1     3 

13 

0            0 

138 

2 

16 

1          2 

1     4  nearly. 

13 

0            0 

151 

2 

16 

1          3 

1     4  full. 

13 

0            0 

164 

2 

16 

1          4 

1     5 

13 

0            0 

177 

2 

16 

1          5 

1     6 

13 

0            0 

190 

o 

16 

1          6 

1     7 

13 

0           0 

203 

2 

16 

1          7 

13 

0           0 

216 

2 

16 

2         0 

2     0 

Load,  lOf  tons.     Deflection,  2  inches.     Permanent  deflection,  f-inch. 

Experiment  IV. 


12  Xf 


^  ,^     Length  of  Beam, 

^'         Bearing, 


Weight  of  Beam, 


29  ft.  6  ins. 
28  "  6  " 
14  cwt.  3  qrs. 


liXliXw 


The  Load  rested  on  22  inches  in  the 
middle  of  the  beam. 


Loading. 

Unloading. 

Divisions 
of  Load. 

Load. 

Deflection. 

Divisions 
of  Load. 

Load. 

Deflection. 

Cwt. 

Qrs.  lbs. 

Cwt.  Qrs.  lbs. 

Ins.  8ths.* 

Cwt. 

Qrs.  lbs. 

Cwt.  Qrs.  lbs. 

Ins. 

8ths  .* 

0 

0     0 

0  0     0 

0  0 

0 

0     0 

0  0     0 

0 

3^ 

, 

. 

•          •         • 

•       •       • 

5 

3     8 

5  3     8 

0 

4 

17 

1   24 

17   1   24 

0   1 

8 

2  20 

14  2     6 

0 

5 

11 

2    16 

29  0   12 

0  2 

11 

2   16 

26   0  22 

0 

6 

11 

2    16 

40  3     0 

0  3 

11 

2   16 

37  3   10 

0 

7 

11 

2   16 

52   1    16 

0  4 

11 

2    16 

49   1   26 

0 

8 

2  26 

61   0   14 

0  5  nearly 

H 

2   16 

61   0   14 

1 

11 

2   16 

72  3     2 

0   6 

11 

2   16 

72  3     2 

2 

11 

2   16 

84   1      8 

0   7  full. 

11 

2    16 

84   1    18 

3 

8 

2  26 

93  0   16 

1   0 

11 

2   16 

96  0     6 

4 

8 
11 

2  26 
2   16 

101    3   14 
113  2     2 

1    1           > 
1   2  full.  5 

U 

2   16 

107  2  22 

5 

8 

2  26 

122   1     0 

1   3 

11 

2   16 

119    1    10 

6 

8 

2  26 

130  3  26 

1  4 

11 

2   16 

130  3  26 

7 

8 
9 

3  22 
1    14 

139  3  20 
149   1     6 

1   5           ) 
I   6  full.  5 

15 

0  22 

146  0  20 

2 

0 

6 

1     0 

155  2     6 

1   7  ) 

TPl 

2     0 

158  2  20 

2 

1 

b 

1     0 

161   3     6 

2  0^ 

6 

1     0 

168  0     6 

2   1  full. 

3 

0   14 

171   0  20 

2  2 

12 

2     0 

171   0  20 

2 

2 

*The  deflections  were  observed  to  IGtbs  of  an  incb,  but  the  8ths  only  are  here  given. 
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Load,  .  .  8|  tons. 

Deflection,  .  .         2^  inch< 

Permanent  deflection,    .  /g-inch 

Experiment  V. 
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Length  of  Beam, 

"         Bearing, 
Weight  of  Beam, 


23  ft.  6  ins. 

22  "  6  " 

13  cwt.  2}j  qrs. 


/s   2X2Xi 


^4i-Xi- 


The  Load  rested  on  21  inches  in  the 
middle  of  the  Beam. 


Loading. 

Unloading. 

Divisions 
of  Load. 

Load. 

Defl 

ection. 

Divisions 
of  Load. 

Load. 

Defl 

ection. 

Cwt. 
0 

Qrs.  lbs. 
0     0 

Cwt.  Qrs.  lbs. 
0  0     0 

Ins 
0 

.  leths. 
0 

Cwt.  Qrs.  lbs. 
0     0     0 

Cwt.  Qrs.  lbs. 
0  0     0 

Ins 
0 

.  IGths. 
2 

, 

17 

1   24 

17    1   24 

0 

3 

34 

3  20 

34  3  20 

0 

1 

20 

I    14 

37  3   10 

0 

4 

20 

1    14 

55   1     6 

0 

2 

23 

1      4 

61   0    H 

0 

5 

26 

0  22 

81   2     0 

0 

3 

23 

1     4 

84    1    18 

0 

6 

23 

1     4 

104  3     4 

0 

4 

23 

1     4 

107  2  22 

0 

7 

20 
18 
18 

1    14 
1     8 
3     0 

125  0   18 
143   1   26 
162  0  26 

0 
0 
0 

5^ 

6[ 
7) 

23 
25 

1     4 
0     0 

130  3  26 
155  3  26 

0 

e 

8 
9 

18 

3     0 

180  3  26 

0 

8 

25 

0     0 

180  3  26 

0 

10 

18 
15 

3     0 

2   14 

199  2  26 
215    1    12 

0 
0 

9^ 
10  S 

25 

0     0 

205  3  26 

0 

11 

15 

2   14 

230  3  26 

0 

11 

25 

0     0 

230  3  26 

0 

12 

12 
12 

2     0 
2     0 

243   1   26 
255  3  26 

0 
0 

12  > 

13  5 

21 

3  14 

252  3   12 

0 

13 

13 

1    12 

2G9   I    10 

0 

14 

16 

1  26 

269   1    10 

0 

14 

Load,  .  .  13^  tons. 

Deflection,  .  .  |ths  inch. 

Permanent  deflection,  ^th  inch. 

I  have  as  yet  had  only  one  opportunity  of  testing  a  rolled  malleable 
iron  Beam,  of  which  the  following  is  the  result: — 

;^-4-;---»i  Experiment  VL 

Length  of  Beam,  .  .         10  ft.  9  ins. 

"         Bearing,  .  10  "  3  " 

Weight  of  Beam,  .  .  3  cwt.  21  lbs. 

The  Load  rested  on  8  inches  in  the  middle  of  the 
i*^i  "i  Beam. 


l./^. 


On  account  of  some  circumstances  the  testing  was  not  quite  so  satis- 
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factory  as  could  have  been  desired,  so  that  the  observed  intermediate 
deflections  are  not  given.  The  total  load,  however,  was  (204|  c\vt.  =  ) 
IO5  tons.  The  deflection  was  flhs  of  an  inch,  or  perhaps  ^'^jths  of  an 
inch.  The  permanent  deflection,  after  the  removal  of  the  load,  was  ^th 
of  an  inch. 

It  ought  to  be  noticed,  that  the  loads  by  which  the  beams  in  the  fore- 
going experiments  were  tested,  consisted  for  the  most  part  of  railway 
bars,  requiring  two  men  at  each  end  to  lift  them,  and  that  in  loading 
there  was  a  considerable  amount  of  concussion  and  vibration,  so  that  the 
test  was  considerably  more  severe  than  that  due  to  the  mere  application 
of  the  load  stated. 

The  foregoing  are  the  details  of  all  the  experiments  I  have  to  bring 
before  the  meeting.  I  do  not  attempt  from  so  few  cases  to  generalize  ; 
but  in  the  meantime  I  leave  them  before  the  Institute  for  their  consider- 
ation. I  may  mention,  that  I  am  inclined  to  doubt  the  accuracy  of  the 
proportions  of  the  upper  and  under  flanch  for  plate  beams,  as  given  by 
Mr.  Fairbairn  ;  but  I  am  not  at  present  in  a  position  to  speak  definitely 
on  this  subject.     (See  Appendix.) 

There  is  one  remark,  however,  which  I  beg  to  make,  before  conclud- 
ino-  this  part  of  the  paper.  The  flexibility  of  malleable  iron  beams,  is  no 
doubt  greater  than  that  of  cast  metal  beams,  but  it  is  not  so  great  as  to 
prevent  them  being  used  for  most  purposes.  For  instance,  it  might  be 
supposed  that  such  beams  were,  from  this  cause,  inapplicable  to  the  sup- 
port of  walls  already  built,  where  the  lower  part  has  to  be  removed,  as 
in  the  case  of  the  alterations  in  shop  fronts,  which  are  continually  being 
made  in  this  city  ;  but  I  may  give  the  result  of  an  experiment  made  in  an 
alteration  in  Princes-street,  as  a  case  in  point. 

A  pair  of  beams  were  used,  similar  to  that  referred  to  in  Experiment 
II,  except  that  they  were  2  inches  deeper,  the  length  being  14  inches 
greater,  and  the  actual  bearing,  when  put  in  their  place,  being  16  ft.  8  ins. 
After  the  masonry  above  the  beams  had  been  keyed  up,  and  the  supports 
to  the  walls  removed,  so  as  to  throw  the  whole  weight  of  the  wall  above 
upon  them,  the  deflection  was  only  o'gth  of  an  inch.  I  do  not  mean  to 
say,  that  this  was  all  the  beams  had  yielded  ;  but  the  keying  up,  before 
the  supports  were  removed,  had  taken  up  whatever  additional  yielding 
there  had  been,  although  this  must  have  been  very  little,  as  there  was 
no  appearance,  so  far  as  the  eye  could  detect,  of  any  deflection  in  the 
beams. 

Appendix. 

As  already  stated  in  the  body  of  the  paper,  I  was  inclined  to  doubt 
the  accuracy  of  the  proportions  of  the  upper  and  under  flanches,  as  stated 
by  Mr.  Fairbairn.  Since  then  I  have  made  another  experiment  upon  the 
beam  used  in  Experiment  V,  but  reversed;  that  is,  wUh  the  large  flanch, 
undermost,  the  results  of  which  is  given  in  the  annexed  table — 


J  i'. 

4 


Wrought  Iron  Beams. 

Experiment  VII. 


(Same  Beam  as  tested  in  Experiment  V.  the  larger 
flanch  being  umiermost.) 
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Length  of  Beam, 

"         Bearing, 
Vreight  of  Beam, 


23  ft.  6  ins. 

22  "  6  " 

13  cwt.  2^  qrs. 


7Xi- 


The  Load  rested  on  21  inches  in  the  middle 
of  the  Beam. 


TiOADING. 

1 

1 

U^•LOADI^•(;. 

Divisions 
of  Load. 

Load. 

Dellection.  1 

DivisionB 
of  Load. 

Load. 

Defl 

1 
ection. 

Cwt.  Qrs.  lb?. 

Cwr.  Qrs.  Itv?. 

Ins.  16ihs. 

Owt. 

Qrs.  lbs. 

Cwt.  Qrs 

lb.=. 

Ins 

IGtUs. 

0  0     0 

0   0      0   1 

0     0 

0 

0     0 

0  0 

0 

0 

3 

24  2      1 

24  2     1   1 

0      1 

19 

0      7 

19  0 

7 

0 

4 

17   1     3 

41   3     4 

0     2 

19 

2  21 

38  3 

0 

0 

5 

18  0  24 

60  0     0 

0     3 

21 

1      0 

60  0 

0 

0 

6 

18  0  24 
14  3  16 

78  0  24 
93  0   13 

0     4         1 
0     5  bare  j 

27 

1      8 

87   1 

8 

0 

7 

17   I   12 
20  1     0 

110    1   24 
130  2  24 

0     6  ) 
0     7  S 

34 

2  24 

122   0 

4 

0 

8 

20  1     0 

1.50  3  24 

0     8 

31 

2  24 

156  3 

0 

0 

9 

23  0  16 
20  1     1 

174  0    12 
104   1    13 

0     9  } 
0   10^ 

31 

3     8 

183  2 

8 

0 

10 

27   1    18 

211   3     3 

0    11 

23 

0  23 

211   3 

3 

0 

11 

15  0  SO 

22 G  3  23 

0   12 

15 

0  20 

226  3 

23 

0 

12 

15  0  20 

242  0   15 

0   13 

15 

0  20 

242  0 

15 

0 

13 

15  3     6 

257   3  21 

0   14 

15 

3     6 

257  3 

SI 

0 

14 

12  0  16 

2'«0  0     9 

0   15 

12 

0    16 

270  0 

9 

0 

15 

Load,  .  .  13^  tons. 

Deflection,  .  .  ]  ;iths  inch. 

Permanent  deflection,  f'ti^hs  inch. 

Tlie  circumstance  of  this  being  the  same  beam  v.'hicb  was  tested  in 
Experiment  V.  and  which  received  a  set  of  ^th  of  an  inch  in  the  oppo- 
site direction  from  that  in  which  it  was  strained  in  the  present  instance, 
accounts  for  the  apparent  anomalies  in  the  above  experiment,  as  com- 
pared with  the  resuhs  of  the  former.  Tlius,  at  the  commencement  of 
the  second  testing,  the  beam  falls  more  quick'y  than  on  the  former  occa- 
sion, while  as  thii  experiment  proceeds,  it  seems  to  recover  strength,  and 
there  is  little  difference  in  the  ultimate  strength  in  both  cases.  Again,  in 
unloading,  the  beam  in  the  second  testing  springs  up  more  quickly  than 
in  the  first,  which  is  inconsistent  with  the  idea  of  its  being  weaker^  as 
the  observed  deflections  imply. 

An  allowance  ought  therefore  to  be  made  for  the  previous  set  of  |th 
of  an  inch,  and  the  following  table  is  probably  near  what  ought  to  be  sub- 
stituted for  that  just  given. 
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ExpeYiment  VII. — (as  corrected.) 


Loading. 

Unloading. 

Divisions 
of  Load. 

Load. 

Deflection. 

Divisions 
of  Load. 

Load. 

Deflection. 

Cwt.  Qrs.  lbs. 
0     0     0 

Cwt.  Qrs.  lbs. 
0  0     0 

Ins 
0 

16ths. 
0 

Cwt. 
0 

Qrs-  lbs. 
0     0 

Cwt.  Qrs.  lbs. 
0  0     0 

Ins 
0 

16ths. 

1 

. 

. 

19 

0     7 

19  0     7 

0 

2 

35     0     0 

35  0     0 

0 

1 

19 

2  21 

38  3     0 

0 

3 

23     0     0 

58  0     0 

0 

2 

21 

1     0 

60  0     0 

0 

4 

27     0     0 

85  0     0 

0 

3 

27 

1      8 

87   1     8 

0 

5 

25      1   24 
20     1     0 

110   1   24 
130  2  24 

0 
0 

4  > 

5  \ 

34 

2  24 

122  0     4 

0 

6 

20     1     0 
23     0   16 
20     I      1 

150  3  24 
174  0    12 
194   1    13 

0 
0 
0 

il 

34 
31 

2  24 

3  8 

156  3     0 

188  2     8 

0 
0 

7 
8 

17     1    18 

211   3     3 

0 

9 

23 

0  23 

211   3     3 

0 

9 

15     0  20 

226  3  23 

0 

10 

15 

0  20 

226  3  23 

0 

10 

15     0  20 

242  0   15 

0 

11 

15 

0  20 

242  0   15 

0 

11 

15     3     6 

257  3  21 

0 

12 

15 

3     6 

2.^)7  3  21 

0 

12 

,12     0   16 

270  0     9 

0 

13f 

12 

0   16 

270  0     9 

0 

13 

Load, 

Deflection, 

Pennanetit  deflection, 


13-^th  ions, 
j^ths  inch, 
yigth  inch. 


It  would  have  been  desirable,  in  order  to  have  obtained  the  strength 
of  the  beam,  as  above,  without  requiring  to  have  recourse  to  allowances, 
to  have  used  a  beam  which  had  not  been  previously  strained  by  testing. 
This  was  intended  in  making  the  above  experiment ;  but  through  a  mis- 
take, the  same  beam  was  used  over  again,  and  there  was  not  an  oppor- 
tunity of  making  another  experiment  before  the  beams  were  sent  away. 

It  would  be  very  unadvisable  to  attempt  to  draw  particular  conclu- 
sions as  to  the  exact  proportions  of  the  upper  and  under  flanches,  from 
these  two  experiments  merely,  but  the  results  seem  to  warrant  us  in 
coming  to  the  general  conclusion,  that  for  this  kind  of  beam  the  flanches 
ought  to  be  nearly  equal,  the  under  flanch  being  rather  larger  than  the 
upper. 

Since  making  this  last  experiment  and  coming  to  the  above  general 
conclusion,  and  while  preparing  this  paper  for  the  press,  I  have  seen  a 
new  work  by  Mr.  Fairbairn,  entitled,  "Useful  Information  for  Engineers." 
In  it  he  inserts  some  of  the  mathematical  investigations  of  Mr.  Tate  on 
the  subject,  which  quite  agree  with  the  statements  hepe  made.  Mr,  Tate 
concludes  his  remarks  by  saying — "The  difference  in  the  value  of  these 
constants  is  so  small,  as  to  lead  us  to  infer,  that  the  beam  in  Experiment 
12  approaches  to  that  of  maximum  strength  with  a  given  quantity  of 
]material.  The  sectional  area  of  the  top  and  bottom  flanches  are  to  each 
other  as  14  :  15.,  which  is  very  nearly  a  ratie  of  equality. 
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For  the  Journal  of  the  Franklin  Institute. 
On  the  proper  mode  of  Constructing  an  Ice  Boat.     By  A.  C.  Jones. 

The  experience  of  another  winter  being  had  in  channel-breaking,  and 
the  city  ice  boat  being,  like  most  defective  things  which  by  long  famili- 
arity grow  into  favor  with  their  age,  and  at  last  are  believed  to  be  per^ 
fed;  I  holding  a  contrary  opinion,  will  review  some  of  her  doings,  and 
also  offer  some  other  suggestions  in  connexion  with  my  former  commu- 
nication on  the  same  subject,  and  I  do  this  because  there  has  been  no 
more  improvement  made  during  the  twenty  years  experience  had  in 
channel-breaking,  than  could  have  been  obtained  in  one  winter's  trial. 
This  is  proved  by  an  examination  on  board,  and  her  performance  in 
the  ice. 

Living  within  walking  distance  of  the  famous  "horse  shoe,''  I  am 
familiar  with  its  peculiarities,  and  have  been  more  than  once  an  ey« 
witness  of  forcing  a  passage  through  it,  and,  wilh  all  due  deference  to 
the  ojiinions  of  others,  I  do  not  consider  it  so  very  formidable,  or  if  I 
am  mistaken,  how  is  it  that  the  ice  boat  got  so  soon  through  "  ic« 
packs,  6,  8,  and  10  feet  above,  and  10  to  12  feet  below  the  water 
surface"*  with  the  thermometer  nearly  at  zero,  and  yet,  on  the  lOih  of 
February,  (20  days  later,)  made  such  poor  time  from  Greenwich  point 
to  Kaighn's  point,  and  thence  to  the  xsavy  Yard,  where  there  was  non« 
of  these  eighteen  to  twentij  feet  thick  masses  of  ice,  and  what  ice  there 
was,  had  been  softening  from  January  26th,  by  thaws  every  day,  ajid 
on  two  days  much  rain  fell.  An  article  in  the  Public  Ledger,  eulogistie 
of  the  ice  boat  bears  me  out  in  what  I  incidently  touched  on  before  ; 
on  "January  9th  a  drag  link  broke — on  the  12th  a  crank  broke,"  (both 
requiring  4.}  days  to  replace)  "  and  much  time  was  lost  in  pr}ing  the 
engines  ofl"  their  centres,  once  having  to  send  to  the  city  for  jacks-screws 
for  that  purpose;"  if  properly  constructed  friction  couplings  had  been 
in  use,  neillier  of  these  breakages  would  have  occurred,  and  as  the 
engines  could  with  ease  be  cou{)led  either  at  haVf  stroke,  or  at  any 
other  point,  while  in  motion,  without  any  shock,  all  this  labor  and  ado 
about  getting  the  engines  off  their  dead  points,  (which  is  a  common 
thing  in  ice  breaking,)  would  have  been  saved.  Again,  "  the  broken 
ice  in  the  way  of  her  next  effort,  was  found  to  interfere  so  much  with 
her  progress,  by  breaking  the  force  of  her  onset,"  that  the  boat  was 
laid  by  until  the  tide  turned,  so  as  tojlont  it  out  of  her  way. 

Much  might  be  written  on  auxiliaries  to  ice  breaking,  as  stamping  ; 
blasting,  butting,  the  battering  ram,  running  up  on  the  ice  and  breaking 
it  down;  they  are  all  good  under  certain  circumstances,  and  if  at  hand 
their  use  would  be  proper.  I  protest  against  one  principle  being  carried 
out  and  considered  perfect,  when  no  other  plan  has  been  tried  on  the 
river  even  by  experiment. 

By  an  oversight  I  omitted  to  state  in  the  paper  published  before  on  the 

*  If  this  boat  pas.spil  so  (juickly  through  such  forniidaMc  masses  of  ice,  Mr.  Grinncll 
inade  a  great  mistake  in  not  securing  her  services  for  the  recent  c^ijlorin-^  expedition, 
»8  by  doing  so,  tlie  solution  of  a  "North- West  Passage,"  would  not  have  long  re- 
mained in  doubt. 
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"rooting"  plan,  that  the  stem  of  the  boat  below  the  point  of  the  ridge, 
could  be  either  vertical  or  at  an  angle,  and  of  course  the  "butting"  prin- 
ciple could  be  carried  out  when  required  in  packed  ic,e. 

Power  may  be  wastefully  employed,  and  it  carries  with  it  increased 
expense. 

I  am  satisfied  of  the  correctness  of  the  i)nsition,  that  sheet  ice,  (which 
is  |ths  of  the  work)  ccm  be  broken  upwards  by  an  inclined  ridge  or  planes, 
with  the  least  consumption  of  power;  and  that  the  ice  so  broken  should  be 
put  out  of  the  channel,  as  it  is  well  known  that  broken  ice  will  become 
in  a  short  time  as  compact  as  before,  and  herein  lies  one  of  the  objec- 
tions to  relying  on  the  butting  principle  as  now  practised,  for  the  floating 
cakes  not  only  clog  the  hull  and  wheels,  but  remaining  floating  in  the 
channel  freeze  together,  and  the  same  work  has  to  be  done  over  again, 
and  again. 

Now,  suppose  we  use  below  the  point  of  ridge,  a  vertical  stem,  or 
have  it  at  an  angle,  (the  bow  would  then  present  lines  all  running  to  a 
point  >,)  and  heavy  packed  ice  is  met;  the  boat  has  prepared  a  clear 
channel  to  back  in,  (the  broken  ice  having  been  sent  over  the  sheet  ice 
out  of  the  way,)  and  the  boat  is  "butted"  up  against  the  mass  crushing 
and  breaking  a  portion  of  the  ice,  that  above  will  be  forced  sideways  ; 
the  boat  is  backed,  and  again  runs  up,  and  the  loose  fragments  floating 
are  forced  up  the  inclines  and  are  thrown  oil  before  the  impetus  of  the 
boat  is  checked,  and  this,  the  severest  duty  of  the  boat,  can  be  best  per- 
formed with  the  tide. 

If  such  a  boat  Vv^as  in  existence,  I  would  not  have  the  Philadelphia 
custom  of  allowing  the  river  to  be  a  month  frozen  before  operations  are 
begun,  but  as  soon  as  the  ice  was  of  a  sufficient  thickness,  then  break 
from  the  Navy  Yard  down  the  river  a  single  channel  and  no  more,  (ex- 
cept the  ice  was  moving,)  and  keep  plying  to  and  fro  in  that  channel, 
having  depots  of  fuel  at  points  on  the  river,  not  as  at  present,  when  the 
boat  should  be  at  work  below  Chester,  to  be  compelled  to  come  back  to 
the  city  for  f«el,  and  thus  give  "Jack  Frost"  lime  to  add  to  the  thickness 
and  cement  the  broken  mass. 

With  this  plan  put  in  operation  then,  the  famous  "horse  shoe"  would 
lose  part  of  its  troublesome  character,  which  it  obtains  by  the  broken 
pieces  of  ice  carried  by  the  tides,  which  naturally  packs  in  the  "bights" 
of  the  river,  and  there  freezes  into  compact  masses.  Of  course  towing 
should  not  be  the  duty  of  the  boat,  except  to  assist  the  "lugs"  as  a  pio- 
neer in  difficult  places.  As  a  boat  for  ice  breaking  is  required  but  for  a 
fraction  of  the  year,  to  make  the  same  boat  productive  she  must  be  used 
for  towing,  and  of  course,  a  bow  proper  for  the  former  purpose  would  be 
objectionable  for  the  latter.  Suppose  we  should  take  a  hull  modelled  for 
towin'T;  a  "plough  or  rooter,'.'  carrying  out  the  principle  I  have  explained, 
can  be  attached  to  the  bow  of  this  boat,  (something  like  the  "snow 
plough"  to  a  locomotive  engine,)  or  any  other  boat  having  sufficient 
power,  and  she  becomes  an  efficient  ice  breaker  for  either  "  sheet  "  or 
"pack  ice" — and  in  one  day  after  her  services  are  not  required  for  such 
duty,  the  plough  can  be  removed,  and  then  the  boat  can  be  employed 
as  a  tow  boat,  &c.  The  plough  to  be  attached  again  the  next  winter  to 
break  a  channel. 
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I  claim  for  the  plans  suggested  as  compared  with  the  present  ice  boat, — 

1st.  Much  less  risk  of  breakages,  and  their  consequent  delays. 

2d.  Less  power  required  to  break  sheet  ice,  and  consequently  eco- 
nomy. 

3d.  Keening  an  open  channel  by  removing  the  broken  ice  from  it. 

4th.  Greater  power  and  facilities  for  butting. 

5th.  An  equal  utiHty  as  a  tow   boat,  when  not  required  to   break  ice. 

6th.  And  the  power  to  widen  the  channel  by  cutting  the  ice  on  one  side, 
sending  the  broken  ice  over  the  solid  ice,  out  of  the  way  of  the  open 
channel. 
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(Continued  from  page  189.J 

Closely  connected  with  radiation  is  the  quantify  of  the  light  emitted 
by  the  heavenly  bodies,  and  this  was  examined  frequently  in  the  case  of 
the  sun  and  moon  and  ditferent  parts  of  the  sky  by  observations  of  Trau- 
enhofer's  lines  in  the  spectrum.  Stoke's  spectrum  was  also  examined, 
as  recommended  by  the  Royal  Society,  and  was  found  to  be  traceable 
beyond  the  furthest  point  previously  ascertained  elsewhere.  Means  of 
photographing  this  st)ectrum,  were  also  prepared,  and  some  pictures  of 
it,  on  glass,  obtained,  showing  many  of  the  dark  lines  beyond  ii,  the 
usual  liniit  of  vision. 

Several  hundred  measures  of  the  polarization  of  the  sky-light  were 
likewise  obtained,  and  the  zodiacal  light  and  twilight  were  frequently 
made  the  subject  of  numerical  observation  ;  continual  registers  of  the 
barometer,  dry  and  wet  bulb  thermometer,  and  the  electrometer,  being 
kept  up  (luring  the  whole  of  the  time. 

The  geology  of  the  peak  could  be  well  examined  from  this  point,  and 
offered  much  of  exceeding  interest,  as  did  also  the  magnetism  and  botany 
of  the  neighborhood,  wjiile  the  remarkable  moderation  of  the  wind,  con- 
tiidering  that  it  was  a  mountain  top,  allowed  researches  to  be  carried  on 
without  let  or  hindrance  throughout  the  twenty-four  hours. 

On  the  whole,  therefore,  Guajara  approved  itself  admirably  as  a  sta- 
tion for  ascertaining  the  astronomical  qualities  of  the  atmosphere  at  the 
height  of  8870  feet;  but  still.  Professor  Smyth  could  easily  see  that  he 
had  by  no  means  reached  the  ne  plus  ultra,  and  might  evidently  effect 
even  far  greater  improvement  by  rising  yet  higher  above  the  atmospheric 
impurities  tliat  linger  about  the  surface  of  the  earth.  "Raised  we  were," 
he  says,  "far  above  the  level  of  the  actual  cloud  of  the  N.  E.  wind,  but 
we  were  not  always  above  the  wind  itself;  and  even,  as  this  rose  and 
predominated  over  the  station,  so  did  telescopic  definition  become  bad. 
We  were  also  more  frequently  than  otherwise,  enveloped  in  a  dusty, 
smoky  sort  of  medium,  whose  vast  strata  piled  one  on  the  other,  and 
stretcliing  out  to  the  distant  horizon,  rose  some  thousands  of  feet  above 
our  heads,  and  only  the  peak  itself  seemed  high  enough  to  be  fairly 
above  these  upper  mists.     To  the  peak,  therefore,  it  was  evident  we 

•  From  the  Loud.  Mecli.  Mag.,  November,  1856. 
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must  go  to  reap  all  the  astronomical  advantages  which  Teneriffe  is  capa- 
ble of  yielding. 

The  peak,  however,  was  not  so  simple  a  matter  to  reach  as  the  first 
station,  for  the  top  is  not  accessible  on  account  of  the  constant  evolution 
of  sulphurous  vapors,  while  a  considerable  portion  of  the  slope  below 
it,  is  impracticable  on  account  of  the  broken  lava-streams  by  which  it  is 
covered.  The  time  also  being  short,  while  iiimself  still  observing  at 
Guajara,  the  Professor  sent  men  to  explore  the  ascent,  to  ascertain  the 
highest  available  station,  and  to  build  the  walls  of  a  scientific  encara[)- 
ment,  according  to  a  plan  furnished  them.  Then,  on  the  :^8th  of  August, 
the  party  moved  over  with  all  their  instruments  mounted  on  a  train  of 
twenty-seven  horses  and  mules  ;  and  after  a  day's  hard  work,  toiling 
through  the  pumicestone  soil  and  rugged  lavas  of  the  old  crater,  and  after 
a  long  steep  cliia'o,  occupied  before  night  their  new  position  of  the  Alta 
Vista.  "Perched  on  the  top  of  a  ridge  of  pumice  and  red  lava  on  the 
southeast  slope  of  the  Peak,  at  an  elevation  of  10,900  feet,  the  Alta  Vista 
forms,"  says  Professor  Smyth,  "a  comfortable  little  shelf,  tolerably  level, 
and  is  the  highest  point  accessible  to  mules.  On  no  other  side  can  they 
ascend  so  high,  by  reason  of  the  torrents  of  black  laya  blocks,  which 
there  cover  the  flanks  of  the  mountain,  but  which  have  in  this  case 
curiously  divided,  and  left  a  narrow  and  steep  roadway  of  the  older  rock 
between  two  embankments  of  the  newer  scoria.  These  ridges,  rising  to 
the  height  of  about  thirty  degrees,  served  admirably  to  protect  us  from 
the  wind  towards  the  S.  W.  and  N.,  and,  if  they  did  interfere  with  the 
ruder  eye  observations  of  some  phenomenon  near  the  horizon,  they  con- 
tributed to  the  advantage  of  telescopic  observations  with  high  magnify- 
ing powers  directed  to  the  zenith.  Here,  therefore,  was  the  place  where 
the  great  Pattinson  equatorial  must  be  erected,  if  at  all." 

On  the  "ioth  of  August,  after  the  elevation  of  this  instrument  had  been 
pronounced  by  his  friends  as  hopeless,  the  indefatigable  Professor,  leav- 
ing the  men  to  roof  in  the  newly  built  walls,  descended  the  mountain  to 
see  what  could  be  done  in  carrying  it  up.  This  instrument,  with  an 
object  glass  of  1\  inches  aperture  and  12  feet  focus,  and  with  an  equa- 
torial mounting  entirely  in  metal,  and  of  the  first  class  of  finish  and  per- 
fection, in  accordance  with /the  requirements  of  modern  astronomy,  had 
been  taken  to  pieces  by  its  maker  in  England,  as  far  as  he  had  thought 
safe  or  practicable  for  its  re-erection  on  a  mountain  side,  far  from  the 
resources  of  workshops.  But  as  he  had  not  reduced  it  to  its  primitive 
elementary  parts,  the  unwieldier  masses  could  still  be  subdivided  and 
packed  up  into  smaller  parcels.  To  this,  therefore,  Professor  Smyth 
applied  himself,  and,  assisted  by  an  ingenious  mechanic  of  the  place, 
separated,  and  finally  packed  in  13  boxes  wliat  had  been  arranged  by 
the  maker  in  three.  Then  starting  from  the  town  at  daylight  on  the  30th 
of  August  with  1 1  horses  and  men,  the  whole  of  the  cases  were  taken 
up  to  the  Alta  Vista  by  sunset  the  same  evening.  On  the  second  day, 
notwithstanding  a  storm  of  wind  and  sand  which  raged  for  the  two  days, 
the  complete  equatorial,  with  clock  motion,  axes  well  adjusted,  and  ver- 
niers reading  off  accurate  places  on  finely  divided  circles,  was  in  full 
operation,  the  first  time  that  such  a  thing  had  ever  taken  place  so  high 
above  the  level  of  the  sea. 
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Bui  now  only  a  fortniglit  of  the  presnibcd  time  remained,  and  there 
^ve^e  marked  indications  of  the  premature  breaking  up  of  the  fine  season. 
Professor  Smyth  set  to  work,  therefore,  without  loss  of  time  to  deter- 
mine, in  the  first  place,  the  degree  of  definition  in  the  atmosphere  ;  fop 
very  grave  fears  had  been  thrown  out  thai  the  hot  vapors  from  the  Peak 
would  be  utterly  fatal  to  telescopic  vision.  'J'he  definition,  however, 
proved  admirable  ;  so  much  so,  tliat  not  only  once,  but  every  night  lor 
a  week,  he  coultl  see  that  didicult  test  b  and  c  of  y  AndromedaB  as  two 
distinct  stars;  nor  could  he  find  any  object  in  the  li>-ts  of  the  "  Cycle" 
that  were  not  separated  by  the  telescojie,  and  with  ease. 

Equally  with  regard  to  the  range  or  visibility  did  the  atmosj)here 
approve  itself;  for  the  very  faintest  star  to  the  practised  eye  and  pow- 
erful telescope  of  the  observer  of  the  "  Cycle"  proved  easy  to  even  an 
inexperienced  person  in  the  Patiinson  equatorial. 

Directing  them  to  planetary  bodies,  tlie  line  division  of  Saturn's  ring 
— a  much  contested  matter — came  out  unmistakably,  and  revelations  ol 
clouds  appeared  on  Jupiter's  surface,  which  were  eminently  smaller  in 
lorm,  and  as  continually  interesting  in  their  changes  as  those  of  the  sea 
of  lower  clouds  brought  about  Tenerlffe  daily  under  their  eyes  by  the  N. 
E.  trade  winds.  Of  the  monn,  some  extraordinary  views  were  obtained, 
notwithstanding  its  \mfortunately  low  altitude  at  that  lime,  and  the  sun 
was  observfd  both  optically  and  photograjjhically. 

Daily,  however,  the  weather,  which  had  been  in  a  manner  disjointed 
by  the  storm  on  the  1st,  was  becoming  worse;  and  the  wind  continually 
increasing,  now  began  to  shake  the  telescope  so  as  to  prevent  the  em- 
ployment of  high  magnifying  powers.  Then  the  sky  became  cloudy  ; 
and  at  last,  on  the  14ih  of  September,  the  storm  broke  in  earnest,  begin- 
ning with  a  rattling  fall  of  hail. 

"  That  night,"  s.iys  Professor  Smyth,  "  above  two  inches  of  rain  fell, 
and  the  cliinate  altered  so  much  that  the  natives  would  no  longer  remain 
^vith  us.  But  the  temperature  was  by  no  means  unbearable  to  Northern 
men,  and  the  sailors  from  .Mr.  Stephenson's  yacht,  proving  good  men 
and  true,  I  still  hoped  to  be  able  to  see  out  the  last  of  the  clouds,  and 
to  finish  several  series  of  observations  which  had  been  interfered  with 
by  them.  The  break  up  of  the  summer  weather  had,  however,  been  too 
complete,  and  though  we  stayed  till  the  last  possible  day,  we  never  saw 
the  clear  sky  again;  so,  on  the  19th,  we  dismantled  the  buildings,  made 
a  cache  of  such  materials  as  might  be  useful  in  a  future  year,  and  went 
down  to  Oroiava  with  the  instruinenis  and  ba<'<Ta<ie." 

During  the  Alta  Vista  period  of  these  experimental  labors,  the  smaller 
instruments  before  employed  at  Guajara  were  again  in  action  ;  an  im- 
proved method  of  observing  the  black  lines  in  the  spectrum  was  devised; 
some  meteorological  a.«;cents  and  descents  of  the  mountain  were  made, 
according  to  the  suggestions  of  the  Royal  Society  ;  and  lluinboldi's  htir- 
izontal  fluctuation  of  the  stars,  and  the  nature  of  the  ice  cavern,  as  recom- 
mended by  Sir  J.  Herschel,  were  examined  into.  The  crater  of  the  Peak, 
the  Montana  Blanca,  and  various  places  remarkable  for  their  geology  or 
botany,  were  visited  with  hy{)Sometric  instruments,  and  with  a  photo- 
grapliic  camera,  l)y  the  aid  of  which  about  200  pictures  were  obtained. 

Finally,  in   concert   with  a    Spanish  gentleman  of  great   local  know- 
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ledge  (Don  Martin  Rodrij^iicz,  of  Cegas),  the  Professor  examined  the 
upper  part  of  the  mountain,  and  found  a  station  that,  with  a  little  ex- 
pense, might  be  made  avaihible  for  another  year,  and  besides  greater 
height,  would  possess  some  other  advantages  over  either  the  Alta  Vista 
or  Giiajara.  Arrived  in  Orotava,  he  employed  himself  for  a  week  set- 
tling the  accounts,  in  examining  the  zeros  of  his  meteorological  instru- 
ments, and  in  photographing  and  measuring  some  remarkable  volcanic 
features  in  the  neighborhood,  and  also  the  great  dragon  tree,  as  recom- 
mended by  Sir  John  Herschel.  Then  on  the  26th  of  September  he  rode 
over  to  Santa  Cruz,  and  having  examined  the  tide  gauge  which,  with 
the  assistance  of  Mr.  Hamilton  and  the  warm  co-operation  of  the  Span- 
ish engineers,  he  had  had  constructed  on  the  mole,  to  meet  the  wishes 
of  the  Master  of  Trinity  College,  Cambridge,  he  embarked  on  board  the 
yatch  Titania  the  same  evening.  The  captain  immediately  set  sail,  called 
off  Orotava  the  next  day,  September  27ih,  for  the  instruments  and  bag- 
gage, and  has  now  safely  brought  them  back  to  England,  after  an 
absence  of  117  days.  Of  these  36  have  been  spent  at  sea,  18  in  the  low 
lands  of  Teneriffej^S?  at  the  height  of  8870  feet,  and  26  at  the  height  of 
10,900  feet. 

Translated  for  the  Journal  of  the  Franklin  Institute. 

Simple  Electric  Machine. 

M.  Thore  united  the  ends  of  a  strip  of  j)aper  about  S  inches  in  width, 
so  as  to  make  a  continuous  band  of  it,  and  stretched  it  on  two  wooden 
pulleys  covered  with  silk,  ont  of  which  was  rapidily  turned  around  by 
a  handle  ;  the  electricity  vvas  developed  by  pressing  a  warmed  flat-iron 
upon  the  paper  as  it  passed  over  one  of  the  pulleys.  He  describes  the 
effects  as  remarkable. 

There  is  nothing  new  in  the  observation  of  the  electricity  developed 
by  paper,  and  many  of  our  machinists  have  noticed  how  often  the  bands 
of  their  machinery  became  electrically  charged.  But  the  apparatus  is  sim- 
ple and  cheap,  and  capable  of  working  under  atmospheric  conditions 
which  arrest  the  action  of  our  ordinarv  iBachines. — ..-Icademy  of  Sciences 
(Paris),  May,  1S56. 

Simultaneous  and  Opposite  Electric  Currents  in  the  same  Wire. 
M.  Petrina  has  investigated  this  disputed  phenomenon  by  means  of 
the  reduction  of  temperature  which  Peltier  discovered  to  take  place 
when  an  electric  current  passes  from  bismuth  to  antimony.  A  metal- 
lic bar  of  these  two  metals  soldered  together  in  the  middle,  was  intro- 
duced into  the  bulb  of  an  air-thermometer,  and  divided  currents  from 
the  same  battery  carefully  equalized,  were  passed  through  it  in  oppo- 
site directions.  In  this  case,  if  no  current  passes,  no  effect  should  be 
produced  ;  but  if  both  pass,  since  the  cooling  effects  are  known  to  be 
much  less  than  the  heat  produced  by  the  same  current  when  passing  in 
the  opposite  direction,  tlie  thermometer  should  indicate  such  heat.  In 
fact  no  effect  was  produced  when  the  currents  were  equalized,  and 
when  they  were  allowed  to  be  unequal,  the  heat  was  that  due  to  the 
difference  of  the  currents. —  Cosmos,  July,  1856. 
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Extraction  of  Sugar  from  the  Juices  of  Vegetables. 

M.  Maumene  (^nn.  de  Chim.  et  de  Phys.y  Sept.,  1856),  after  recalling 
the  well  established  fact,  that  a  cold  solution  of  sugar  gradually  changes 
from  cane  sugar  to  grape  sugar,  and  showing  that  this  is  the  case  even 
when  the  juice  remains  in  the  vegetable,  and  that  hence,  a  very  notable 
proportion  of  sugar  is  lost  in  manutacture,  proposes  to  remedy  this  evil 
by  adding  to  the  expressed  juices  rather  more  than  half  the  weight  of 
the  contained  sugar,  of  slacked  lime  in  powder.  His  experiments  on  a 
small  scale,  and  the  application  of  his  method  by  manufacturers  of  beet 
sugar,  seem  to  establish  the  applicability  of  his  process,  which  may  be  of 
great, value  to  the  owners  of  our  sugar  plantations. 
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230     " 

37     " 

12     •' 
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6     " 

6     " 
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210  sq. 
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11  inches. 

For  the  Journal  of  the  Franklin  Institute. 
Particulars  of  the  Steamers  Galveston  and  Opelousas. 
Hull  built  by  J.  Simonson,  New  York.  Machinery  by  the  Allaire  Works, 
New  York.  Owner,  C.  Vanderbilt,  Esq.  Intended  service,  Berwick  Bay 
to  Galveston,  Texas. 

Hull. — 

Length  on  deck,  .  • 

"         at  load  line, 

Breadth  of  beam  (molded), 

Depth  of  hold  to  spar  deck,     • 

Draft  of  water. 

Tonnage,  hull  and  engine  room. 

Area  of  immersed  section  at  load  draft, 

Masts — two — schooner  rigged. 
E:<oiNEs — Vertical  beam. 

Diameter  of  cylinder, 

Length  of  stroke,  .  .  12  feet. 

Cut  off — at  one-half. 
Boiler — One — Return  flucd. 

Breadth  of  boiler  at  furnace, 

Diameter         "  " 

Height  "        exclusive  of  steam  chimney, 

Number  of  furnaces,  .  three. 

Breadth  " 

Length  of  grate  bars, 

IS'umbcr  of  tlues  or  tubes,         above,  six — below,  four. 

Internal  diameter  of  (lues  or  tubes, 

Diameter  of  smoke  pipe, 

Height         «'  "  . 

Water  Wheels. — 

Diameter  over  boards. 

Length  of  blades, 

Depth  "  .  .  .  2     " 

Aumber     "  .  twenty-six. 

Remarks. — Date  of  trial,  March,  1857.  Frames,  mol'leJ,  15  inches, 
sided,  12  inches;  24  inclies  apart  from  centres,  and  strapped  with  di- 
agonal and  double  laid  braces,  4  x  ^  inch.  Depth  of  keel,  6.V,  One 
independent  steam,  fire,  and  bilge  pump.  Boiler,  chimney  and  smoke 
pipe  protected  from  communicating  fire  by  felt  and  siieel  iron.  Has  a 
light  deck  over  main  deck,  which  is  enclosed  at  sides.  C.  II.  II. 
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6     " 

4     " 
6     " 
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4     " 
40     " 
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30  feet 
6     •' 

6  inches. 
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On  a  Mode  of  Giving  a  Metallic  Surface  to  Ho7'n.*     By  M.  Meunier. 

The  articles  made  of  horn  are  first  prepared  as  usual,  and  then  coated 
with  chloride  of  zinc,  eitiier  by  immersion  or  with  a  brush.  A  yellow 
bronze  color  is  produced  ;  chloride  of  copper  gives  a  blackish-bronze, 
chromate  of  copper  a  brown-bronze,  and  chromate  of  zinc  a  green  color. 
Iodide  of  potas'jium,  applied  over  any  of  the  copper  colors,  renders  them 
red.  The  objects  soaked  with  the  solutions  of  these  salts  are  exposed 
to  a  temperature  of  154°  F.,  and  rubbed  after  drying,  with  a  mass  com- 
posed of  5  parts  of  mercury,  15  parts  of  tin,  3  parts  of  sulphur,  and  5 
parts  of  muriate  of  ammonia,  in  the  preparation  of  which  the  mercury 
and  tin  are  first  combined  into  an  amalgam,  which  is  then  powdered  and 
mixed  with  the  other  substances.  The  objects  are  then  heated  in  a 
flask  in  the  sand-bath  until  the  mercury  is  evaporated,  and  a  yellow  mo- 
saic gold  is  obtained. — Polyt.  Centralblatt,  1856,  p.  574. 


Accident  to  the  Dover  Submarine  Cables. \ 

An  accident  happened  to  the  submarine  line  across  the  Channel,  and 
telegraphic  communication  with  the  continent  was  temporarily  delayed  in 
consequence.  During  the  fearful  gales  on  the  5th  inst.,  a  ship  of  700 
tons,  heavily  laden,  lost  her  anchor  in  the  Downs,  and,  driven  by  the 
force  of  the  gale  and  tide,  fouled  a  schooner ;  she  then,  becoming 
more  unmanageable,  drifted  into  five  fathoms  water.  An  anchor  was 
speedily  let  go,  with  40  fathoms  chain  attached  ;  but  the  barque,  still 
impelled  by  the  unusual  force  of  the  gale,  dragged  her  anchor  until 
.she  was  brought  up  sharply,  head  to  wind,  on  opening  the  western 
light  of  the  South  Foreland.  It  is  feared  that  she  here  came  upon 
the  Submarine  Company's  Ostend  Cable.  The  hurricane,  the  tide,  the 
weight  of  the  ship,  and  the  necessity  for  keeping  her  foretopsail  aback 
to  drift  into  deep  water,  worked  so  much  upon  the  submarine  line  that, 
after  holding  her  for  some  length  of  time,  the  cable  giving  way,  she 
instantly  swung  round  before  the  v;ind,  and  was  careering  forward 
with  increased  velocity,  when  she  was  suddenly  brought  up,  head  to 
wind  again,  by  the  Calias  cable.  The  barque  was  held,  in  spite  of 
the  heavy  sea,  the  gale,  and  the  pressure  of  the  wind  on  her  sails, 
for  about  an  hour,  when  once  more  she  broke  away,  and  sailed  oflf 
down  the  Channel.  Both  submarine  lines  unfortunately  became  un- 
workable in  consequence  of  this  untoward  accident  ;  and  communica- 
tion with  the  continent  was  partially  stopped.  The  sea  at  the  point 
where  the  vessel  caught  the  cables  is  about  14  fathoms  deep  only, 
and  the  spot  is  within  three-quarters  of  a  mile  from  the  shore.  The 
company  have  already  made  arrangements  to  repair  the  cables  the 
moment  the  weather  will  permit ;  and,  meantime,  messages  are  being 
telegraphed  to  Dover,  sent  thence  by  the  steamer,  which  leaves  thrice 
daily,  to  Calais,  and  are  from  Calias  telegraphed  to  their  various  des- 
tinations. It  is  supposed  that,  the  weather  proving  favorable,  both 
cables  might  be  completely  repared  in  the  course  of  a  day. — Times. 

*  From  the  Lond.  Chem.  Gaz.,  No.  335. 
t   From  the  Lond.  Arlizan,  Feb.,  1857. 
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Earths. 

Dr.  A.  Matthiessen  has  made,  iiiuier  the  direction  of  Prof.  Kirchhoff 
of  Heidelberg,  a  series  of  experiments  oti  this  subject,  the  method  of 
performing  which,  is  fully  described  in  the  London,  Edinburgh  and  Dub- 
lin Philosop/dcal  Magazine,  for  February.  The  following  are  the  results. 
The  temperatures  are  in  centigrade  degrees. 

The  conducting  power  of  silver  at  0°  being  ^=  100. 

That  of  Sodium         at  21-°r  =  .37-43 

Magnesium       Vi-  =  2'^A7 

Calcium             16-8  =  2-2-14 

Potassium          20-4  =  20-85 

Lithium             20-  =  1900 

Strontium          20-  =  C-7I 

The  potassium  and  sodium  used,  were  commercial  ;  the  others  were 
obtained  eleclrotypically.  Experiments  were  also  made,  and  are  reported 
in  the  original  paper,  on  the  variation  of  the  conducting  power  by  heat. 

In  these  results  an  interesting  fact  was  observable,  viz:  that  at  some 
distance  from  the  point  of  fusion,  as  well  in  the  liquid  as  in  the  solid 
state,  the  decrements  in  the  conducting  power  with  the  increase  of  tem- 
perature were  almost  in  proporliim,  but  near  the  point  of  fusion  the 
decrease  in  the  conducting  power  became  much  more  rapid  ;  with  so- 
dium this  change  appears  to  be  very  sudden,  whereas  with  potassium  it 
seems  gradual.  This  dillerence  in  these  meials  corresponds  with  their 
different  behavor  in  fusion;  namely,  potassium  does  not  become  sud- 
denly liquid  like  sodrum,  but  first  passes  through  a  semi-fluid  state. 
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Pioceedings  of  the  Stated  Monthly  Meeting,  March  19lh,  1857. 

John  Agnew,  Vice  President,  in  the  chair. 

B.  Howard  Rand,  Recording  Secretary,  P.  T. 

A  letter  was  read  from  the  Virginia  and  Tennessee  Railroad  Co. 

Donations  to  the  Library  w^ere  received  from  the  Astronomical  Society 
of  London,  and  Charles  Wye  Williams,  Esq.,  London  ;  L.  A.  H.  Latour, 
Esq.,  Montreal,  Canada  ;  Hon.  James  Dixon,  U.  S.  Senate  ;  Hon.  Job  R. 
Tyson,  U.  S.  Congress;  Lieut.  I.  M.  Cillis  and  Prof.  A.  D.  Bache,  Wash- 
ington f'ity,  D.  C;  University  of  Michigan,  Ann  Arbor,  Michigan  ;  Mer- 
cantile Library  Association,  St.  Louis,  Missouri;  Young  Men's  Mercan- 
tile Library  Association,  Cincinnati,  Ohio  ;  The  Virginia  and  Tennessee 
Railroad  Co.,  Lynchburgh,  Va.;  The  Marylaid  Institute,  Baltimore,  Md.; 
Robert  C.  Walker,  Esq.,  llarrisburgh,  Penna.  ;  and  Messrs.  T.  Y.  Med- 
lin,  James  D.  Rice,  Prof.  J.  F.  Frazer,  Trustees  of  the  Philadelphia  Gas 
Works,  and  the  Mine  Hill  and  Schuylkill  Haven  Railroad  Co.,  Phila. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
nete  laid  on  the  table. 


2SS  Franklin  Institute. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the  month 
of  February  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

The  Actuary  reported  that  the  following  Standing  Committees  for  the 
present  year,  have  organized  by  electing  their  Chairmen  and  appointing 
the  times  for  holdiiij^  their  stated  meetiniis, 

Commiitecs.  Chairmen.  Meetings. 

On  the  Lilirary,  James  T.  Lukeus,  1st  Tuesday  Evening. 

"    Exhibitions,  John  E.  Addicks,  1st  Thursday  " 

"    Arts  &  Manufactures,  J-.nncs  C.  Booth,  1st  Friday  " 

"    Meteorology,  Alfred  L.  Kennedy,  2d  Monday  " 

"    Science  and  the  Arts,  John  C.  Crcsson,  2d  Thursday         " 

,,    HT     .•  ijr     1,-      t       T  (  Monday  previous  to  3J 

"    Meetings,  Washington  Jones,  <      m.        i 

(1  hursday. 

Candidates  for  membership  in  the  Institute  (4)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (4)  were  duly  elected. 

Mr.  F.  Peale  exhibited  samples  of  a  new  valve  for  which  Letters 
Patent  of  the  U,  S.  had  been  granted  to  him,  and  explained  its  construc- 
tion and  form,  being  an  imitation  as  nearly  as  possible  by  human  hands  of 
the  valves  of  the  arteries  and  veins  of  the  system. 

He  stated  what  he  believed  were  the  advantages  possessed  by  these 
valves,  and  although  applicable  to  any  purpose  to  which  ordinary  valves 
are  applied,  they  are  particularly  so  to  elastic  and  flexible  tubes,  in  which 
form  they  were  presented  to  the  attention  of  members  of  the  Institute, 
and  showed  that  they  occupied  no  more  space  than  the  diameter  of 
the  tubes  in  which  they  were  placed,  were  extremely  simple  and  easy 
of  construction,  and  therefore  economical  ;  that  they  were  not  liable  to 
derangement;  would  bear  the  roughest  treatment,  which  was  exempli- 
fied by  beating,  bending,  and  even  treading  upon  them,  and  would  work 
equally  well  in  any  position.  He  also  stated,  that  being,  made  of  the 
same  material  as  the  tubes  themselves,  that  is,  vulcanized  gum  elastic, 
they  could  not  be  injured  by  any  agent  tliat  would  not  destroy  that  ma- 
terial, and  finally  exhibited  the  action  of  the  valves  in  syringes,  in  a 
very  sritisfactory  manner. 

Mr.  Jones  submitted  the  plan  of  joining  the  ends  of  leather  belts  by 
means  of  hooks  which  was  discussed,  and  samples  of  the  hooks  show'n. 
They  are  made  of  cast  iron  wire  flattened  between  rollers,  and  cut  to 
lengths,  when  the  ends  are  turned  over  towards  each  other.  In  this  state 
they  resemble  links  of  a  chain,  having  the  straight  pari  of  one  side  cut 
away. 

When  a  belt  is  to  be  joined,  holes  are  punched  at  proper  distances  from 
the  ends,  the  hooks  inserted,  and  then  closed  by  a  blow  from  a  hammer. 
The  plan  is  a  simplification  of  lacing  or  joining  by  wire,  and  seems  to 
be  superior,  as  the  joinings  can  be  made  in  less  time  and  with  less  mate- 
rial. When  the  belt  weeds  shortening  the  hooks  must  be  cut,  and  can- 
not be  used  again,  but  the  loss  is  small,  as  they  can  be  supplied  very 
cheaply. 
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For  the  Journal  of  the  Franklin  Institute. 

On  the  Cause  of  the  Frequency  of  Fire  occurring  on  hoard  of  Steam   Ves- 
sels of  nil  Descriptions.     By  Ciias.  H.  Haswell,  C.  E. 

To  the  Mechanics'  Club  of  the  American  Institute,  New  York. 

New  York,  January  31st,  1857. 
In  conse(]uence  of  the  frequency  of  fire  occurring  on  board  of  steam 
vessels  of  all  descriptions,  I  deem  it  proper  to  address  you  upon  the  sub- 
ject, for  the  purpose  of  invitino;  your  attention  thereto,  and  at  the  same 
time  submit  lo  your  consideration  the  following  recital  of  the  principal 
causes  therefor,  and  also  sonie  observations  regarding  the  proper  mea- 
sures which,  in  my  opinion,  should  be  resorted  to,  to  arrest  or  remove 
them. 

Neglect  of  Security  and  Provisions  agaixst  Fire  on  the  part  of 
THE  Constructors  and  Owners  of  Steam  Vessels. 

Boilers. 

1.  Boilers  with  external  furnaces,  alike  to  the  ordinary  cylindrical  boiler 
of  the  Western  and  Southern  waters,  are  supported  by  iron  standards; 
the  sides  of  the  furnares  and  the  bottoms  of  the  lower  flues,  being  con- 
structed with  brick  work  and  mortnr  beds,  and  in  the  construction  of 
this  work,  care  is  given  more  to  the  general  confinement  of  the  fire  and 
flame  for  the  economy  of  fut-l,  than  it  is  to  guard  the  vessel  from  being 
fired.  When  boilers  of  this  deicripiioii  are  used,  even  on  land,  it  is  im- 
practicable to  keep  the  brick  work  and  bedding  permanently  free  from 
fissures,  whereby  fire  or  sparks  may  pass  out  anil  ignite  any  innammnble 
material  they  may  come  in  contact  with  ;  how  much  more  difficult  then, 
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must  it  be  to  keep  brick  work  free  from  fissures,  when  it  is  subjected 
to  the  workings  and  concussions  of  a  steam  vessel. 

2.  Boilers  with  internal  furnaces,  alike  to  the  ordinary  marine  boilers, 
are  frequently  constructed  without  water  bottoms,  hence,  when  the  fit- 
tings of  the  legs  to  the  bed  of  the  boiler  is  imperfect,  either  by  neglect 
in  the  workmanship,  or  may  become  so  by  the  effects  of  rust,  an  open- 
ing is  exposed,  whereby  fire  or  sparks  may  pass  out,  as  in  the  case  just 
recited. 

3.  Boilers,  the  furnaces  of  which  are  fitted  with  blowers,  to  afford  an 
artifi.cial  draft. — In  this  case  the  pressure  of  air  within  the  furnace,  flues, 
and  pipe,  being  superior  to  the  external  atmosphere,  any  fissure  or  hole 
in  any  part  of  the  external  face  of  the  furnace,  the  fitting  of  the  legs  of 
the  boiler  to  its  bed,  (when  there  is  no  water-bottom,)  the  filling  of  the 
man-hole  doors  or  flue-stoppers,  and  the  fitting  of  the  smoke  pipe  to  the 
chimney,  becomes  a  ready  vent  to  fire  or  sparks  which  are  driven  out 
with  great  velocity,  when  the  blast  is  high,  and  which  falling  upon,  or 
adhering  to,  any  inflammable  material  they  may  come  in  contact  with, 
the  risk  of  igniting  it,  is  incurred  thereby. 

Coverings  and  protection  to  boilers. — It  is  very  rare  to  find  that  the 
boilersof  any  of  the  Lake,  River,  or  Sound  steam  vessels,  are  covered  with 
felt  (of  hair),  for  the  double  purpose  of  protecting  the  wood  work  around 
them  from  fire,  and  for  the  economy  of  fuel.  This  very  efiective  pre- 
caution against  fire,  is  scarcely  known  amongst  the  class  of  steamers  re- 
ferred to,  whilst  its  use  in  the  sea-going  service  is  almost  universal,  the 
utility  of  it  being  recognised,  in  restricting  radiation  of  heat,  from  the 
boiler  to  the  engine  room  and  cabins  of  the  vessel,  and  in  its  economy 
of  fuel:  although  at  this  time  there  are  many  owners  of  steamships,  who 
pertinaciously  refuse  to  resort  to  this  means  of  effecting  economy  of  fuel, 
comfort  to  the  passengers  and  crew,  and  of  reducing  the  risk  by  fire, 
merely  because  it  involves  an  immediate  expenditure  of  money,  and  be- 
cause the  engineers  of  the  vessel,  in  common  with  a  large  majority  of 
the  profession,  always  oppose  any  means  calculated  to  save  life,  pro- 
perty, and  fuel ;  consequently  they  do  not  urge  upon  the  owners  of  their 
vessel,  the  propriety  and  necessity  of  this  provision. 

As  a  security  against  fire  from  being  communicated  by  an  over-heated 
boiler,  a  covering  of  felt  is  of  the  first  importance — for  the  reason,  that 
immediately  upon  its  being  burned,  the  peculiar  odor  of  its  combustion 
is  readily  recognised,  the  engineer  and  firemen  upon  duty  at  once  know 
that  the  felt  around  the  boiler  is  being  burned  ;  their  attention  is  forth- 
with drawn  to  the  circumstance,  and  if  it  has  arisen  from  an  over-heated 
boiler,  or  from  fire  being  communicated  through  a  hole  or  fissure,  it  is 
readily  discovered,  and  remedial  measures  resorted  to. 

Covering  and  protection  to  wood  loork  around  boilers. — In  our  Lake, 
River,  and  Sound  steamers,  it  is  very  rare  to  meet  with  any  covering  as 
a  protection  from  heat  or  fire  to  the  wood  work  contiguous  to  a  boiler ; 
the  newlect  of  this  essential  point  is  so  general,  as  almost  to  be  deserving 
of  being  classed  as  universal,  and  as  the  occurrence  of  fire,  originating 
around  a  boiler,  is  not  restricted  to  one  cause,  but  may  arise  from  so 
great  a  number,  it  is  difficult  to  account  for  the  continual  neglect  of  pro- 
per precautions  upon  this  point. 
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The  cases  in  which  the  wood  work  around  a  boiler  is  exposed  to  being 
fired  are, 

1.  When  the  water  in  a  boiler  has  been  allowed  to  fall  below  the 
flues,  the  shell  and  steam  drum  or  chimney,  as  the  case  may  be,  become 
sufficiently  heated  by  radiation  from  the  superheated  steam  within,  to 
effect  ignition  of  wood  work  immediately  exposed  to  it. 

2.  W  hen  water  has  been  allowed  to  fall  below  the  flues  as  just  referred 
to,  and  the  occurrence  is  discovered,  it  is  customary,  immediately  to 
haul  the  fires  from  out  of  the  furnaces,  into  the  fire  room,  and  when  the 
wood  work  immediately  over  and  around  the  fire  room  is  not  properly 
protected,  fire  is  likely  to  communicate  to  it,  and  fires  from  this  cause 
have  (requently  occurred. 

3.  When  blowers  are  used,  the  fire  or  sparks  that  may  be  blown  out 
through  fissures  in  the  furnace  doors,  ash  pits,  flue  holes,  chimney  con- 
nexions, &c.,  will  readily  ignite  wood  already  at  a  high  temperature  and 
quite  charred,  from  having  been  before  exposed  to  such  temperature. 

Chimney  Jackets  and  Rooms. — In  single  decked  steamers,  when  the 
boiler  is  below,  and  the  steam  chimney  is  above  the  main  deck,  or  when 
the  boiler  is  on  the  main  deck  or  upon  the  wheel  guards,  it  is  customary 
in  many  cases,  to  cover  the  chimney  or  chimneys,  as  the  case  may  be, 
with  a  wooden  casing,  set  off  from  it  but  a  few  inches,  and  in  others  to 
cover  it  with  a  sheet  iron  jacket,  in  most  cases  imperfectly  made,  and 
in  all,  insufficiently  fitted.  In  steam  vessels  with  two  or  more  decks,  the 
boiler  or  boilers  being  in  the  hold,  the  steam  chimney  and  the  base  of 
the  smoke  pipe  are  commonly  enclosed  in  wood  work  alone,  which  is 
in  some  cases  set  at  a  proper  distance  from  the  chimney,  to  avoid  the 
risk  of  it  being  fired  by  sparks  or  the  continued  radiation  of  heat  from  it, 
but  the  purpose  of  this  space  is  very  frequently  negatived,  by  its  being 
used  for  the  storage  of  swabs,  buckets,  brooms,  &c.,  &c. 

This  wood  work,  however,  is  very  seldom  properly  protected,  in  many 
cases  no  protection  at  all  is  attempted  ;  in  some  a  coat  of  whitewash  is 
laid  on,  and  in  others  a  lining  of  tin,  zinc,  or  iron,  in  which  the  laps  of 
the  sheets  are  laid  downwards,  as  if  they  were  there  placed  to  shed  rain 
or  water  falling  from  above,  instead  of  fire  arising  from  below.  The  tin, 
and  even  the  zinc,  unless  well  nailed,  are  too  light,  and  their  expansion 
at  high  temperatures  too  great  for  this  purpose  :  the  consequence  is, 
that  when  subjected  to  the  heat  of  the  smoke  pipe,  they  wrinkle  and 
spring  to  such  a  degree,  as  not  only  to  admit  any  sparks  that  may  arise 
up  from  below,  to  pass  between  their  laps  and  under  them  to  the  wood, 
but  the  sparks  are  liable  to  be  arrested  there  by  the  inequalities  of  the 
surfaces,  where  they  are  exposed  to  a  draft  of  air  which  readily  effects 
an  ignition  of  the  wood,  and  when  this  is  discovered,  the  presence  of 
these  sheets  prevents  the  immediate  application  of  water  to  the  fire  un- 
derneath them,  and  before  they  can  be  removed,  the  flame  has  passed 
through  the  joints  or  crevices  of  the  light  wood  work  around  the  chim- 
ney and  boiler,  and  the  whole  is  in  full  combustion. 

In  other  cases  this  wood  work  around  the  steam  chimney  or  drum,  is 
placed  close  to  it,  precluding  the  proper  circulation  of  air,  and  not  afford- 
ing the  necessary  room  wherewith  to  cover  the  wood  with  any  material, 
or  even  to  whitewash  it,  and  when  fire  is  communicated  to  this  work, 
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fitted  by  its  character  and  position  for  ready  combustion,  it  is  in  the  most 
favorable  condition  therefor,  and  when  ignited  it  requires  but  an  instant 
for  it  to  be  developed,  beyond  the  control  of  the  means  usually  found  in 
steam  vessels. 

Beck  loads. — It  is  a  common  occurrence  for  the  main  deck  of  our  Coast, 
Lake,  Sound  and  River  steamers  to  be  so  encumbered  with  freight, 
that  not  only  is  a  great  risk  incurred  from  fire  being  communicated  to  the 
freight  when  combustible,  but  in  the  occurrence  of  fire,  the  presence  of 
this  freight  is  an  obstruction  to  the  means  necessary  to  be  resorted  to,  to 
extinguish  it. 

Store  and  Tool  rooms. — These  are  other  and  prolific  sources  of  fire  on 
board  of  steam  vessels,  rendered  so  by  their  being  appropriated  to  the 
storing  of  oils,  paints,  turpentine,  (the  latter  frequently  in  packages  of 
glass,)  wiping  stuff,  either  of  loose  hemp  or  cotton  waste,  packing  yarn, 
cotton  wick,  matches,  &c.,  &c.,  which  in  a  large  majority  of  cases  are 
not  properly  stowed,  but  from  the  carelessness  of  those  who  visit  these 
rooms,  articles  alike  to  the  above  recited,  are  scattered  about  and  con- 
stantly exposed  to  be  ignited  by  the  upsetting  or  falling  down  of  a  lamp 
or  candle.  In  steamers  with  two  decks,  the  boiler  or  boilers  being  below, 
it  is  by  no  means  unusual  to  find  a  part  of  the  space  immediately  over 
the  boilers  allotted  to  a  store  room  for  the  engineers'  department,  for  the 
reason  that  being  unsuited  by  its  high  temperature  for  ordinary  purposes 
it  is  not  objectionable  on  that  account  as  an  engineers'  storeroom,  added 
to  which,  it  is  declared  to  be  very  convenient  to  the  engine  room,  and 
the  propriety  of  the  location  is  thus  confirmed  ;  the  result  of  which 
practice  is,  that  upon  the  upsetting  of  an  oil  can,  or  the  breaking  of  a 
glass  vessel  containing  spirits  of  turpentine  or  paint  oil,  the  top  and 
sides  of  the  boiler  beneath  are  flooded  with  an  element  of  combustion, 
which  rarely  if  ever  fails  to  cause  the  destruction  of  the  vessel. 

Pumps. — In  the  construction  of  an  engine  for  a  steam  vessel,  it  is 
usual  to  attach  an  ordinary  lifting  pump,  of^a  capacity  calculated  to  free 
the  vessel  from  the  drips  and  vents  of  water  from  the  engine  and  boiler, 
and  from  the  ordinary  leaks  of  the  hull.  This  is  also  arranged  so  as  to 
be  worked  by  hand  when  the  engine  to  which  it  is  attached  is  not  in 
operation,  and  it  is  usual  also,  to  connect  to  the  feed  pumps  of  the 
boiler,  an  air  vessel  by  which  it  may  be  made  to  project  water,  and  thus 
be  used  as  a  fire  engine,  and  until  the  introduction  of  the  independent 
steam  fire  engine  and  bilge  pump  of  H.  R.  Worthington,  within  the  last 
ten  years,  no  other  means  were  depended  upon  to  free  a  steam  vessel  from 
water,  or  furnished  it  to  arrest  a  fire. 

"With  these  details,  then,  of  the  numerous  causes  of  fire  on  board  of 
steam  vessels,  and  of  tlie  imperfect  means  to  prevent  or  arrest  them,  I 
now  proceed  to  recapitulate  the  several  causes  here  referred  to,  and  to 
suggest  such  measures  as,  in  ray  opinion,  sho(dd  be  resorted  to,  by  the 
owners  of  steam  vessels  at  this  time,  and  builders  of  them  hereafter,  by 
which  this  class  of  disasters  may,  to  a  great  extent,  be  averted. 

Neglect  of  Securitv  Against  Fire. 

1.  Boilers  with  external  furnaces  should  be  supported  by  iron  stand- 
ards alone.     The  sheet  or  plate  iron,  as  the  case  may  be,  which  encloses 
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the  masonry  should  be  accurately  fitted  in  its  joints,  and  under  no  cir- 
cumstances should  the  wood  work  around  the  boilers  be  allowed  to  be 
within  one  foot  of  thera,  their  upper  surfaces  being  well  covered  with 
felting  of  hair,  and  the  under  side  of  the  wood  work  immediately  over 
them  sheathed  with  zinc  or  sheet  iron  ;  the  nails  securing  which  to  be 
in  squares  not  more  than  one  and  a  half  inches  apart,  and  the  laps  of 
the  sheets  to  be  secured  at  every  half  inch. 

2.  Boilers  with  internal  furnaces,  should  has'-e  water  bottoms  in  order 
to  guard  fire  from  being  communicated  to  their  beds  tiirough  openings 
therein,  and  when  a  natural  draft  is  used  for  combustion,  the  exhaus- 
tion within  the  furnaces,  flues,  and  pipe,  is  such  as  to  cause  a  current 
of  air  to  lead  into  and  through  any  apertures  opening  to  (hem,  and  hence 
fire  or  sparks  are  prevented  from  being  emitted  through  any  of  the  or- 
dinary openings  or  joints  about  a  boiler  ;  but  where  a  blower  is  used, 
the  conditions  are  entirely  (liferent.  The  pressure  of  air  within  the  fur- 
naces, flues,  &c.,  is  so  great,  that  fire,  sparks,  and  even  small  pieces  of 
ignited  coal  will  be  forced  through  any  openings  that  may  exist,  and  as 
it  is  impracticable  to  construct  a  boiler  without  a  number  of  insecure 
openings,  such  as  those  of  the  furnaces,  ash  pits,  and  flue  doors,  smoke 
pipe  joints,  &c.,  fire  is  constantly  being  forced  out  through  them,  and  a 
great  number  of  steamers  have  been  destroyed  from  this  cause,  added 
to  which,  the  momentary  firing  of  them  from  this  cause  is  a  matter  of  so 
very  frequent  occurrence,  that  if  th'C  public  at  large  were  fully  aware  of 
the  risk  of  life  they  incurred  in  traveling  in  steamers  where  blowers  are 
used,  the  abandonment  of  all  such  vessels  would  be  so  universal, 
that  the  owners  of  them  would  be  -compeHed  to  remove  this  risk  forth- 
with ;  their  interest  in  this  inducing  their  attention  thereto  more  eileet- 
ually  than  any  law  that  might  be  <?nacted  to  reach  them.  So  opposed 
to  all  propriety  is  the  use  of  blowers,  and  so  essentially  necessary  to 
the  requirements  of  personal  safety  is  the  abandonment  of  them,  that  I 
question  if  a  jury,  composed  of  intelligent  persons,  with  the  facts  fully 
before  them,  could  be  found  throughout  the  entire  country,  that  would 
not  decide  tliat  a  vessel  in  which  they  were  used  was  unsuited  to  carry 
passengers,  even  on  a  river  or  sound,  and  unseaworthy  on  a  lake  or  the 
ocean, 

3.  Coverino  and  protection  to  boilers. — All  boilers  should  be  covered 
with  a  hair  felling,  both  for  the  purpose  of  indicating  when  they  are  un- 
duly heated,  and  as  a  means  of  preventing  the  radiation  of  lirat  from 
the  boiler  to  tlie  wood  work  around  it.  So  well  established  are  the  ad- 
vantages of  felling  boilers,  both  for  the  economy  of  fuel,  security  against 
fire,  and  conifort  to  a  crew,  with  all  engineers — and  J  wish  to  be  under- 
stood as  not  using  this  term  to  include  mere  drivers  of  engines — that  in 
some  of  the  Atlantic,  and  in  all  Naval  steamers,  the  felting  of  twice  and 
thrice  the  ordinary  thickness  is  used,  added  to  which  are  filled  over  it 
coveiings  of  canvass  and  sheet  lead. 

Nkglect  or  Protfction  to  Wood  Work  ahound  Roilkrs,  Tin  ir 
Chimneys  and  Smokk  Pipks. 

1.  Protection  to  wood  work  around  boilers. — The  wood  work  imme- 
diately around  a   boiler,  its  steam  chimney  or   drum,  should  be   set   oil 

25* 
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from  it  as  far  as  it  may  be  practicable,  consistent  with  the  capacity  of 
the  vessel;  thus,  when  a  boiler  is  in  the  hold  of  a  single  decked  vessel, 
it  is  not  practicable  to  afford  much  space  between  its  top  and  the  under 
side  of  the  deck  beams  above  it  without  making  a  break  in  the  deck, 
a  measure  not  always  consistent  with  the  requirements  of  the  vessel; 
neither  is  it  desirable  when  the  boilers  are  upon  the  guards  of  a  steamer 
to  construct  a  covering  to  them  of  a  sufficint  height  to  secure  it  from 
being  fired  by  radiation  of  heat  from  the  boiler.  Neither  is  it  impera- 
tively necessary  that  there  should  be  any  great  distance  between  a  boiler 
and  its  surrounding  wood  work  ;  one  foot  is  a  desirable  distance,  and 
even  more  would  be  preferable,  but  when  blowers  are  not  used,  and  a 
boiler  is  properly  covered,  the  wood  work  around  it  if  properly  protected 
may  be  set  within  six  inches  of  it  with  safety,  and  all  wood  work  about 
a  boiler,  as  well  as  the  top  and  sides  of  the  fire  rooms,  should  be  cov- 
ered with  sheet  iron  or  zinc,  secured  in  the  manner  already  detailed,  with 
the  further  precaution  of  placing  the  laps  of  the  sheets  upwards.  When 
a  metal  covering  is  not  used,  several  coats  of  thick  whitewash,  stiffened 
with  a  little  glue,  will  answer  a  good  purpose  ;  in  fact,  I  think  this  pre- 
ferable to  coverings  of  tin  or  zinc  as  they  are  usually  put  on. 

2.  Protection  to  wood  work  around  steam  chimneys  and  smoke  pipes. — 
Chim-ney  rooms  should  be  aiforded  a  space  sufhcientto  admit  of  the  pas- 
sage of  a  man  around  the  chimney,  and  should  be  without  any  floor,  so 
as  to  furnish  a  free  communication  for  the  escape  upwards  of  the  heated 
air  from  around  a  boiler,  and  also  to  admit  of  the  introduction  of  a  hose 
pipe  in  the  event  of  the  wood  work  around  it  being  ignited.  When- 
ever a  smoke  pipe  passes  through  a  deck,  however  light  its  character, 
there  should  be  an  open  space  around  it  to  admit  of  a  current  of  air  to 
pass  through  it,  and  between  this  space  a^nd  the  wood  work  there  should 
be  a  metallic  boxing  containing  water  to  guard  the  wood  from  ignition. 

Want  of  Provisions  against  Fire. 

Pumps. — W'here  security  from  fire  is  imperfect  a  greater  regard  to  the 
provisions  against  it  should  be  had  ;  lliis  requirement,  however,  is  not 
observed,  and  the  disregard  to  the  safety  of  human  life,  and  the  interests 
of  the  underwriters,  which  so  generally  exists,  is  observable  in  the  want 
of  provisions  against  fire,  as  in  the  other  points  referred  to. 

All  steam  vessels  should  be  provided  with  an  independent  steam  fire 

•  engine  and  pump  combined,  and  all  sea-going  steamers  of  magnitude 
shf)uld  be  provided  with  two,  and  an  independent  boiler  to  work  them  ; 
fitted  to  these  pumps  there  should  be  a  sufficiency  of  hose  (in  good  order) 
to  lead  to  any  part  of  thf'  dt'cks  or  hold  ;  added  to  which  there  should 
be  the  proper  nunrber  of  hand  fire  pumps  upon  the  upper  deck  of  the 
vessel,  with  hose  sufficient  in  length  to  reach  to  any  part  of  the  vessel 
forvvard  or  aft,  according  as  the  pumps  may  be  located  forward  or  aft, 
anil  which  hose  should  be  so  fitted  as  to  be  capable  of  being  attached 
to  the  hose  of  the  engine  pumps.  Further,  the  provisions  of  the  U.  S. 
!f>aw  of  1852,  regarding  the  carrying  of  fire  buckets  and  axes  should  be 
T'i^idly  enforced,  and  a  /ion-com)iliance   therewith  should  be  held  to  be 

■'a  forfeiture  on  the  part  of  the  ovi-ners  of  a  vessel  that  was  burned  to  any 

^'cliivm  for  loss  on  the  Underwriters. 
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As  many  owners  of  steam  vessels  will  think  this  suggestion  of  even 
one  independent  steam  pump  and  a  boiler,  a  requirement  altogether  un- 
necessary, and  imposing  too  great  a  burthen  upon  them  ;  they  will  be 
surprised  to  learn  that  I  can  support  my  views  by  a  reference  to  the  fact 
that  most  of  the  sea  steamers  belonging  to  this  port  are  fitted  with  pum{)S 
of  this  character,  and  that  many  have  two  of  them,  and  an  independent 
boiler  to  operate  them  ;  further,  that  rarely  does  a  month  pass  without 
the  occurrence  of  a  steam  vessel  upon  the  coast  or  ocean  being  saved 
from  burning  or  sinking,  solely  by  the  use  of  these  pumps,  and  under 
circumstances,  too,  when  the  ordinary  engine  and  ship's  pumps  prove  to- 
tally inadequate  to  meet  the  recpiirements  of  the  case. 

If  the  provisions  against  (ire  on  board  of  steam  vessels — both  as  to  the 
means  of  subduing  it,  and  the  proper  organization  of  the  officers  and 
crew  in  the  event  of  tire — were  such  as  to  give  confidence  to  the  public, 
there  would  not,  upon  its  occurrence,  exist  that  want  of  reliance  in  the 
ability  to  arrest  it  which  is  so  fatal  to  the  chance  of  subduing  it.  When 
the  officers  of  a  vessel  are  aware  of  their  insufficient  means  to  arrest  a 
fire,  and  the  crew  are  without  that  observance  of  obedience  and  restraint 
which  is  due  to  discipline  and  a  reliance  in  their  officers,  there  can  be 
little  combination  of  elforts,  and  when  the  inflammable  character  of  a 
steam  vessel  is  considered,  it  will  be  admitted  that  it  is  not  from  the 
labors  of  one  or  a  few  individuals  that  success  is  to  be  anticipated.  It 
requires  a  high  order  of  even  compulsory  disciijline  lor  a  crew  to  con- 
tinue at  their  posts,  with  the  knowledge  that  passengers  are  not  only  cut- 
ting ofi' their  means  of  safety  by  the  occujiaiion  of  the  boats,  but  terror- 
stricken  and  frenzied,  th^y  are  probably  de:>troying  that  very  means  by 
their  confused  and  ill-directed  labors. 

So  long  as  the  captains  of  steam  vessels  do  not  exhibit  to  the  public 
that  the  provisions  for  personal  safely  and  discipline  on  board  of  their 
vessels  is  generally  adequate  to  tlie  demand  upon  them,  so  long  will  their 
labors  and  that  of  their  officers  be  rendered  in)j)otent,  for  the  crew 
and  passengers,  judging  of  the  present  l)y  the  occurrences  of  the  past, 
will  look  tor  sucii  safety  as  that  which  their  selfishness  will  direct,  and 
their  own  resources  will  effect  for  thenj. 

Store  Rooms. 

Engineers''  Store  rooms — Should  be  located  away  from  the  fire  room 
or  boilers  ;  all  intlaminable  and  combustible  materials  like  to  turpentine, 
paints,  oil,  and  tallow,  should  be  kept  in  metal  tanks,  securely  fastened 
to  the  deck,  and  both  ihey  and  wiping-stuff,  spun-yarn,  &c.,  .should  be 
stored  in  a  room  other  thcin  a  tool  room  or  work  shop,  the  location  of 
which  should  be  such  that  it  not  only  could  be  readily  reached  in  the 
event  of  its  being  on  fire  ;  but  it  should  be  so  located  as  to  receive  suf- 
ficient light  into  it  to  set  aside  the  use  of  artificial  light,  exce})t  at  night, 
and  then  it  should  be  lighted  by  a  fixed  light  without  the  room,  but 
sheddin:,'  its  rays  into  it,  alike  to  the  manner  in  which  the  magazines  on 
board  of  vessels  of  war  are  lighted. 

Ligliis — Instead  of  the  universal  neglect  to  give  to  engine  and  fire 
rooms  a  sufficient  light  whereby  the  operations  thereof  may  be  con- 
ducted   without   the   use  of  hanil   lamps  ;  there  should   be  fixed   lights 
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of  a  construction  and  character  suited  to  give  full  light  to  all  parts  of 
these  rooms;  thus  setting  aside  the  risk  of  firing  a  vessel  by  the  upset- 
ting of  a  lamp,  &c. 

Improvidence  of  Captains  and  Engineers. 

Although  this  is  the  last  cause  to  which  I  shall  ask  your  attention,  yet 
it  is  by  no  means  the  least  worthy  of  reference  ;  on  the  contrary,  I  con- 
sider that  if  a  large  majority  of  these  officers  better  discharged  their 
duties  to  their  employers  and  to  themselves,  there  would  be  but  little 
occasion  for  me  to  have  addressed  you  this  communication. 

Captains. — Captains  of  steam  vessels  in  the  superintendence  of  their 
construction  and  equipment,  should  pay  that  attention  to  the  requirements 
of  security  and  provisions  against  tire,  which,  if  they  are  at  all  qualified 
for  the  position,  their  experience  and  observation  will  show  them  to 
be  necessary.  The  interests  of  the  owners  of  steam  vessels  require  full 
attention  to  these  points,  their  contract  with  the  public,  in  a  moral  view, 
demands  it. 

Engineers. — As  the  security  against  fire  on  board  of  a  steam  vessel  are 
more  immediately  under  the  supervision  of  the  engineer  than  that  of  any 
other  person,  and  as  he  is,  or  ought  to  be,  better  acquainted  with  the 
risks  therefrom,  a  strict  requirement  should  be  demanded  from  him,  both 
by  the  ow-ner  and  commander  of  a  steau)  vessel,  as  to  the  resort  on  his 
part  to  every  practicable  securiiy  against  fire,  and  every  available  pro- 
vision for  it  if  it  should  occur. 

Upon  an  engineer  entering  upon  duty  on  board  of  a  steam  vessel,  it 
is  his  first  care  to  advise  himself  fully  as  to  the  security  and  provisions 
against  fire,  and  the  means  to  free  the  vessel  from  water  in  the  case  of 
her  leaking  or  being  bilged,  and  if  she  is  not  properly  secured  and  pro- 
vided, he  should  forthwith  report  this  condition  of  affairs  to  the  cap- 
tain, and  if  he  or  her  owner  assumes  the  responsibility  of  not  noticing 
this  report,  the  engineer  has  discharged  his  duty,  and  he  must  abide 
events;  if,  however,  it  should  happen  that  human  life  should  be  sacri- 
ficed by  inattention  lo  his  report,  and  the  case  should  come  fairly  before 
the  public,  I  am  of  the  opinion  that  like  reports  of  engineers  would 
receive  better  attention  for  the  future.  If  engineers  had  adopted  this 
course  they  not  only  would  have  effected  a  just  attention  to  their  repre- 
sentations, but  ihey  would  have  saved  many  live«,  both  of  the  public  at 
large  and  of  their  own  profession. 

Unfortunately,  however,  engineers  as  a  class  are  the  last  persons  not 
only  to  assume  this  position,  but  to  acknowledge  its  propriety  ;  for  in- 
stead of  guarding  against  the  dangers  which  they  are  best  advised  of, 
they  appear  to  consider  the  exhibition  of  an  indifrerence  to  them  a  point 
of  honor.  In  corroboration  of  this,  I  could  present  many  relations, 
clearly  exhibiting  that  it  is  not  through  the  providence  of  engineers, 
that  the  public  and  the  underwriters  are  to  look  for  safety. 

Not  only  has  it  required  ten  years  of  labor  and  importunity  to  intro- 
duce the  independent  steam  fire  and  bilge  pump  into  a  bare  majoiity  of 
steam  vessels,  even  with  the  support  and  repeated  exhibitions  of  it  having 
saved  both  vessels  and  crew,  but  from  the  almost  united  resistance  of 
en'^ineers  it  is  likely  to  require  a  longer  period  than  this  to  introduce 
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the  practice  of  felting  boilers,  and  protecting  the  wood  work  around 
them. 

In  fact,  the  disregard  of  the  owners  of  steam  vessels,  and  the  neglect 
of  the  trust  confided  to  the  captains  as  well  as  engineers,  in  not  directing 
and  requiring  the  proper  precautions  against  fire  is  almost  universal, 
notwithstanding  vessels  and  lives  without  number  have  been  lost  in 
consequence  of  this  neglect,  altogether  inexcusable  and  without  a 
justification  upon  any  one  point,  or  under  any  combination  of  circum- 
stances. 

With  them  the  non-occurrence  of  a  fire  where  the  security  is  imper- 
fect, is  assumed  to  be  conclusive  as  to  the  suflficiency  of  the  security  from 
its  occurrence  at  any  subsequent  period,  and  if  it  has  so  occurred  that 
a  boat  indifferently  secured  and  provided  against  fire  has  run  for  a  period 
without  ever  being  fired,  it  would  be  found  very  difficult  to  induce  either 
her  owner,  captain,  or  engineer,  to  adopt  any  change,  having  in  view 
any  improvement  in  her  security  against  fire. 

As  the  proportional  loss  of  steam  vessels  by  fire  is  greater  with  us 
than  with  any  other  nation,  it  is  not  amiss,  as  a  measure  of  apology  for 
us,  that  the  cause  of  it  should  be  referred  to  here,  with  the  view  of  show- 
ing how  this  blot  upon  our  fame  has  arisen. 

Upon  the  first  introduction  of  steam  navigation  in  this  country  it  was 
confined  to  rivers,  bays,  and  the  shores  of  Long  Island  Sound,  and  if  a 
fire  occurred,  reliance  for  security  of  life  was  had  more  upon  the  facility 
with  which  the  vessel  could  be  run  ashore,  and  the  passengers  and  crew 
escape  thereto,  than  the  probability  of  subduing  it  by  provisions  for  the 
purpose. 

Had  our  first  essays  occurred  at  sea,  and  been  restricted  thereto  like 
to  those  of  the  English,  we  would  have  commenced  wiih  a  better  obser- 
vance of  the  requirements  of  security  from  fire,  but  unfortunately  the 
burning  of  a  steamer  upon  a  river  does  not  present  itself  to  the  feelings 
of  the  public,  like  to  a  similar  occurrence  at  sea,  where,  from  the  losses 
and  horrors  that  usually  attend  it,  it  is  universally  conceded  to  be  the 
terror  of  the  ocean. 

My  purpose  in  submitting  these  views  to  you,  as  has  already  been 
stated,  is  that  of  inviting  your  attention  to  this  subject.  If  you  should 
see  fit  to  submit  this  letter  to  the  public,  it  may  be  the  means  of  arresting 
the  attention  of  the  owners  and  officers  of  steam  vessels  to  the  respon- 
sibilities of  their  positions,  and  should  it  cause  them  to  reflect  upon  the 
nature  of  their  duties  both  to  the  public  and  themselves,  I  cannot  doubt 
but  that  some  good  may  be  effected  thereby  ;  if  so,  the  interests  of  all 
and  my  object  will  be  well  accomplished. 


American  Railway  Securities* 

It  has  often  been  asked  why  American  railway  securities  and  shares, 
usually  excellent,  rank  so  low  in  market  price.  The  answer  is  because 
they  have  no  English  agency.  Money  is  njuch  dearer  in  America  than 
in  England.     Left  to  American  investors  alone,  American  railways  will 

•  From  Hcra|)ath'8  Journal,  Jan.  1857, 
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always,  until  the  flourishing  period  shall  arrive  when  American  money 
matters  will  be  on  a  par  with  English,  stand  at  a  lower  figure  in  the 
market.  French  "and  Belgian  railway  stocks  rank  nearly  equal  with 
English  from  having  London  agencies,  the  absence  of  which  depresses 
American. 

Two  great  and  highly  successful  American  railway  corporations,  the 
Michigan  Central  and  New  York  Central  (the  latter  being  the  London 
and  North  Western  railway  of  America),  have  recently  supplied  the 
deficiency,  and  established  agencies  in  London  for  the  regular  transfer 
of  shares  and  payment  of  dividends. 

In  the  transfer  department  a  plan  has  been  adopted  for  the  purpose 
of  security,  which,  in  these  Robson  and  Redpath  days,  deserves  atten- 
tion. 

"  Messrs.  George  Peabody  &  Co.,  of  22  Old  Broad-street,  have  been 
appointed  the  transfer  agents  of  the  Company,  and  the  Union  Bank  of 
London  the  registrar  of  transfers,  to  countersign  the  stock  certificates, 
an  arrangement  intended  to  guard  the  stock  issues  of  the  Company  in 
a  manner  believed  to  be  the  most  satisfactory  of  any  yet  practised." 

Such  is  the  new  plan  adopted  by  one  of  these  large  American  Com- 
panies, which  is  also  a  counterpart  of  that  by  the  other. 

It  certainly  seems  calculated  to  prevent  fraud  of  the  character  which 
has  so  disgracefully  blackened  the  face  of  1856  in  railway  proceedings. 
With  such  checks  against  fraud  and  forgery,  the  Robson  and  Sadleir 
race  must  be  deprived  of  their  occupation. 
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Experiments  made  at  the  Steam  Flour  Mills  of  Messrs.  Hecker  §*  Brother, 
J\r.  Y.    By  Chief  Engineer,  B.  F.  Isherwood,  U.  S.  Navy. 

By  the  kindness  and  liberality  of  Messrs.  Hecker  &  Brother,  I  have 
been  enabled  to  make  a  number  of  experiments  at  their  Steam  Flour 
Mills,  situated  at  the  foot  of  Bridge  Street,  in  the  City  of  Brooklyn,  New 
York.  In  the  prosecution  of  these  experiments  every  facility  was  aflford- 
ed  me,  and  I  received  in  addition  the  valuable  assistance  of  late  Chief 
Engineer  William  Sewell,  U.  S.  Navy.  The  experiments  extended  from 
February  21st,  to  March  4th,  1855. 

The  mill  contains  four  run  of  four  feet  diameter  stones,  together  with 
the  requisite  smut  machines,  elevators  for  hoisting  and  lowering  grain, 
&c.,  to  supply  the  stones.  The  stones  are  used  for  grinding  wheat,  and 
for  their  normal  speed  are  worked  at  about  228  revolutions  per  minute, 
making  six  revolutions  to  each  double  stroke  of  the  engines  pistons. 
The  machinery  operating  the  stones,  &c.,  consists  of  two  high  pressure 
steam  engines,  fitted  with  a  surface  tubular  condenser  for  condensing  the 
exhaust  steam  and  returning  it  to  the  boilers  in  the  state  of  hot  distilled 
water.  No  air  pump  is  used,  but  both  the  steam  and  cold  water  sides 
of  the  tubes  are  open  to  the  atmosphere,  and  consequently  no  vacuum 
is  formed  ;  the  sole  purpose  of  the  condenser  being  to  supply  the  boilers 
with  fresh  water,  as  owing  to  the  locality  sea  water  only  could  otherwise 
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be  obtained  ;  the  loss  from  leakage  and  non-condensation  is  replenished 
with  rain  water.  A  separate  Worlhington  steam  pump  is  used  to  supply 
the  condenser  with  cold  condensing  sea  water,  which  is  pumped  up  from 
the  bay.  The  boilers  are  of  the  ordinary  high  pressure  kind,  cylindrical 
with  return  cylindrical  flues,  and  having  as  an  appendage  a  cross  boiler 
or  heater.  The  dimensions  of  the  entire  machinery  will  be  hereinafter 
given  in  detail. 

The  objects  of  the  experiments  were  principally  as  follows,  viz  : — 

1.  To  determine  the  friction  resistance  ot"  the  engines  and  main 
shafting,  and  to  ascertain  the  law  regulating  that  resistance  in  function 
of  the  speed  of  the  pistons  :  that  is  to  say,  to  determine  the  pressure  re- 
quired to  work  the  engines  and  shafting  alone  at  any  given  speetl,  and 
to  ascertain  if  any  increase  of  pressure  on  the  pistons  is  required  to  work 
the  engines  and  shafting, /)er  se,  at  difl'erent  speeds,  and  if  any,  what 
increase. 

2.  To  determine  the  ratio  of  the  increase  of  power  required  to  grind 
wheat  at  increased  speeds,  and  vice  versa  :  that  is  to  say,  for  example, 
what  increase  of  power  is  necessary  in  order  to  grind  at  twice  the  speed. 

3.  To  determine  the  potential  and  economical  evaporation  by  the 
boilers  :  that  is  to  say,  to  determine  how  much  steam  the  boilers  will 
supply  in  a  given  time,  and  how  many  units  of  weight  of  water  are  con- 
verted into  steam  per  unit  of  weight  of  fuel. 

4.  To  determine  the  etficiency  of  the  condenser:  that  is  to  say,  to 
determine  what  proportion  of  the  steam  supplied  to  it  is  condensed,  and 
incidentally,  the  amount  of  condensing  water  required,  its  temperature, 
and  the  temperature  of  the  water  formed  by  the  condensation  of  the 
steam. 

5.  To  determine  the  general  condition  and  efficiency  of  the  engines 
with  regard  to  the  proportions  of  their  stearn  passages,  their  cut-otIs, 
&c.,  &c.,  and  the  most  economical   nianner  of  using  the  steam. 

The  following  are  the  descriptions  and  dimensions  in  detail  of  the 
different  machinery,  viz  : 

Engines. — Two  horizontal  direct  acting  engines,  working  upon  the 
same  shaft  and  at  right  angles  to  each  other,  their  motion  rendered  uni- 
form by  a  fly-wheel  and  governor.  At  each  end  of  the  cylinder  there 
is  a  short  d  steam  slide  valve,  the  two  are  joined  by  a  rod  and  worked 
by  an  eccentric.  The  cut-off  valve  first  used  was  a  balanced  four-way 
cock,  connected  with,  and  variable  by,  the  governor;  it  was  also  vari- 
able momentarily  by  hand  ;  it  was  situated  in  the  steam  pi[)e  at  some 
distance  from  the  steam  slide  valve,  and  worked  with  no  other  friction 
than  what  was  due  to  its  weight  and  snug  fit.  With  this  cut-off  no 
throttle  valve  was  used.  The  last  cut-off  is  simply  a  sliding  plate  worked 
by  the  steam  slide  valve  which  draws  the  plate  after  it,  thereby  cutting 
off  the  admission  of  the  steam  into  the  cylinder  at  the  very  cylinder 
nozzles.  This  cut-ofl'  is  fixed,  and  closes  the  steam  port  when  the  pis- 
ton is  0183  of  its  stroke  from  the  commencement;  a  throttle  valve  con- 
trolled by  the  governor  is  used  with  it.  The  steam  pipes  leading  from 
the  boilers  to  the  cylinders  are  well  covered  with  felt  and  canvass,  but 
the  cylinders,  their  valve  chests,  and  connecting  pipe,  are  uncovered. 
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The  following  are  the  principal  dimensions,  viz  : 

Diamctor  of  tlie  cjlindeis,       .  .  .  IS5  inches. 

Stroke  of  pistons,         .  .  .  -4  feet. 

Space  displacement  of  both  pistons  per  stroke,  .    9-982  cubic  ft. 

Steam  space  between  the  lirst  or  variable  cut-off,  and  the 

steam  slide  valve  for  both  cylinders,  .  1'953       " 

Steam  si)ace  between  the  steam  slide  valve  and  the  piston, 

at  one  end  of  bufk  cylinders,  .  .    0*049       " 

Area  of  the  steam  port,  1  1-16-inch  broad  by  6  J  ins.  long,  6-906  sq.  in. 

"  exhaust  port,  Ij-inch     "  "  10-562     " 

steam  pipe,  .  .  .  8-9-50     " 

Gearing  and  Shaftins. — The  engines  are  connected  at  right  angles  to 
each  other  on  a  horizontal  shaft  10  inches  in  diai^eter.  This  shaft  car- 
iies  the  lly-wheel,  and  a  toothed  spur-wheel,  4  feet  in  diameter,  to  the 
pitch  line,  and  10  inches  face— the  teeth  are  60  in  number,  and  l|-inch 
deep.  This  wheel  gears  into  another  of  the  same  dimensions,  working 
another  horizontal  sliaft  of  10  inches  diameter,  at  the  end  of  which  a 
bevel  wheel  of  5  feet  pitch  line  diameter,  gears  into  another  bevel  wheel 
of  the  same  dimensions,  which  operates  a  vertical  shaft  from  which  the 
power  is  taken  for  the  work.  The  aggregate  length  of  the  horizontal 
shafting  is  15  feet.  The  vertical  shaft  is  60  feet  in  length  and  10  inches 
diameter  at  bottom,  tapering  to  3  inches  diameter  at  top  ;  it  is  steadied 
by  six-  journals.  The  above  gearing  and  shafting  comprise  what  was 
revolved  when  the  engines  operated  without  load. 

Condenser. — The  condenser  consists  of  a  rectangular  box  open  at  the 
top,  and  containing  a  quantity  of  -,igth  inch  thick  copper  pipe,  disposed 
horizontally  in  the  shape  of  '■'■gridirons  ;''''  that  is  to  say,  a  number  of 
parallel  pipes  of  equal  length  lying  in  the  same  plane,  and  connected  at 
each  end  by  a  cross-pipe.  Each  gridiron  is  composed  of  20  tubes  of 
If-inch  outside  diameter,  and  58  inches  length,  disposed  parallel  to 
each  other  in  the  same  horizontal  plane,  and  having  a  space  of  If-inch 
wide  between  them  ;  these  tubes  are  connected  at  each  end  by  a  cross 
pipe  of  7-|-inches  outside  diameter,  and  72  inches  length  ;  two  cross 
pipes  to  each  gridiron.  These  gridirons  are  live  in  number,  they  are 
disposed  in  the  same  vertical  planes,  and  arecormected  at  alternate  ends 
by  a  short  vertical  pipe  in  the  centre  of  the  horizontal  cross  pipes. 

'The  exhaust  steam  from  the  engines  is  admitted  through  a  pipe  of 
7|-inches  outside  diameter,  into  the  centre  of  one  of  the  cross  pipes  of 
the  top  gridiron,  whence  it  traverses  the  succeeding  descending  gridirons 
from  right  to  left,  and  from  left  to  right,  alternately,  until  it  arrives  at  the 
extreme  cross  pipe  of  the  lowest  gridiron  in  the  state  of  hot  water,  which 
then  llows  through  a  small  pipe  into  an  outsifle  reservoir  open  to  the 
atmosphere,  whence  by  a  pump  connected  with  the  engines,  it  is  con- 
tinuously drawn  off  and  fed  back  to  the  boiler. 

The  cold  sea  water  for  comlensing  is  pumped  up  from  the  Bay  by  a 
No.  3  Worthington  steam  pump,  anrl  is  delivered  through  a  pipe  at  the 
bottom  of  the  condenser,  whence  it  rises  and  runs  back  to  the  Bay 
through  an  overflow  of  8  inches  diameter  at  the  top  of  the  condenser; 
the  overflow  orifice  being  above  the  level  of  the  water  in  the  Bay.  The 
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loss  by  leakage  and  non-condensation  is  replenished  with  rain  water. 
There  is  no  air-pump,  and  owing  to  the  fact  that  both  the  cold  condens- 
ing water  and  the  hot  water  of  condensation  are  open  to  the  atmosphere, 
the  pressure  on  both  sides  the  tubes  will  be  equal,  although  all  the  ex- 
hausted steam  were  condensed.  For  the  same  reasons,  the  pressure 
within  the  tubes,  even  with  a  perfect  condensation  of  the  exhaust  steam, 
could  never  be  less  than  that  of  the  atmosphere. 

The  diameter  of  the  VVorthington  steam  pump  is  7  inches,  stroke  of 
piston  7  inches.  Diameter  of  the  steam  cylinder  working  the  pump 
12  inches,  stroke  of  piston  7  inches.  The  folhiwing  are  the  dimensions 
of  the  condenser,  viz  : 

Length  inside  of  case,  .  .  .  7  feet. 

Brcadlh  "  •  •  7     " 

Height  "  .  .  .  4     "        8  inches. 

Cubic  contents  of  insiJe  of  case,         .  .  228-67  cubic  ft. 

Number  of  copper  pipes  1^-inch  outside  diameter,  and 

58  inches  length,  .  .  100. 

Nnmbcr  of  copper  pipes  7f -inch  outside  diameter,  and 

72  inches  length,  .  10. 

Number  of  copper  pipes  7j-inch  outside  diameter,  and 

2  inches  length,  .  .  4. 

Area  of  condensing  surface  in  all  the  above  pipes,  .        303-7  sq.  ft. 

Boilers. — There  are  three  cylindrical  boilers,  44  inches  outside  dia- 
meter, and  30  feet  length,  placed  side  by  side,  set  and  embedded  in 
brick  work  in  the  usual  manner.  Each  boiler  contains  two  return  cylin- 
drical flues  of  12  inches  internal  diameter,  and  30  feet  length.  On 
the  top  of  each  boiler  is  a  cylindrical  steam  drum  of  30  inches  internal 
diameter,  and  63  inches  height  ;  the  steam  drums  are  connected  at  the 
top  by  a  cross  pipe  which  continues  to  the  engines,  and  supplies  them 
with  steam.  The  drums  and  steam  pipe  are  well  covered  with  felt  and 
canvass.  The  boilers  are  completely  surrounded  and  covered  with  brick 
masonry,  so  as  eHectually  to  prevent  the  radiation  of  heat.  There  is  but 
one  furnace,  and  it  is  situated  below  and  at  one  end  of  the  boilers,  the 
fire  grates  extending  clear  across  without  interruption.  The  grate  bars 
are  :f-inch  wide  on  top,  with  air  spaces  of  5-inch  wide  between  them  ; 
in  cross-section,  the  bars  bevel  towards  the  bottom,  where  they  are  only 
i-inch  wide,  with  air  space  |-inch  wide  between  them.  Beneath  the 
three  boilers,  and  lying  in  a  direction  at  right  angles  to  them,  is  a  cylin- 
drical cross  boiler  or  heater  of  36  inches  external  diameter,  and  12  feet 
2  inches  length  ;  this  cross  boiler  having  its  top  connected  with  the 
bottom  of  each  of  three  boilers  by  a  short  pipe,  is  placed  in  the  current 
of  heated  gases  flowing  from  the  furnace  to  the  chimney,  so  as  to  cause 
the  gases  to  impinge  against  and  be  deflected  around  it.  The  feed 
water  is  pumped  into  the  cross  boiler — which  is  always  fidl  of  water — 
and  finds  its  way  into  the  three  upper  boilers  through  the  connecting 
pipes.  There  are  four  brick  bridge  walls,  similar  ;o  each  other,  in  the 
leno'th  of  the  boilers;  they  are  curved  on  the  top  concentrically  with  the 
bottoms  of  each  boiler,  having  a  space  of  4iV  inches  left  for  the  passage 
of  the  heated  gases  between  the  tops  of  the  walls  and  the  bottoms  of 
rtie  boilers. 
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The  following  are  the  principal  data  of  the  boilers,  viz : 

Area  of  the  shells  of  the  three  boilers  exposed  to  the  heated  gases,  510-11  sq.  ft. 

"  cyllntlrical  return  flues  of  the  three  boilers,  •  f565'49     " 

"         shell  of  the  cross  boiler  exposed  to  the  heated  gases,  93-06     " 

Total  area  of  heating  surface,  1168-66  sq.  ft. 

"     grate         "  57-50     " 

Cross  area  between  top  of  bridges,  walls,  and  bottoms  of  boilers,     .  6-415     " 

"           of  the  cylindrical  flues  of  the  three  boilers,  .                               4-712     " 
toistance   traversed  by  the   heated    gases  from   the  centre  of  the 

furnace  to  their  exit  from  the  flues,                   .  .                     68  feet. 

Height  of  the  smoke  chimney  above  the  boiler  grates,  .                                 90     " 

Steam  space  in  the  shells  of  the  three  boilers,             .  .        365  cubic     " 

"              "           drums         "              "  .                       77       "       " 

Total  steam  space,  442  cubic  feet. 

Ratio  of  grate  to  heating  surface,  .  1-000  to  20-325. 

"       cross  area  between  bridges,  walls,  and 

boilers  to  grate  surface,  1-000  to    8-963. 

"       cross  area  of  the  cylindrical  return 

flues,       .  .  1-000  to  12-203. 

Aggregate  area  of  air  spaces  between  the  grale  bars,  .  13-52  sq.  ft. 

Determination  of  the  Friction  Resistance  of  the  Engines  and  of  the  Main 
Shafting,  per  se^  and  of  the  Law  regulating  that  resistance  in  function  of 
the  speed  of  the  engines''  pistons. — Before  commencing  the  experiments! 
hereinafter  described,  the  power  required  to  overcome  the  friction  ( 
the  eno'ines  and  of  the  main  shafting,  per  se,  Was  determined  by  a  greti 
number  of  trials  at  different  speeds  of  the  engines'  pistons.  For  thi  ■ 
purpose  indicator  diagrams  were  taken  from  each  engine  ;  each  diagram 
was  traced  thrice  by  the  pencil,  and  where  there  was  any  deviation  that 
diagram  was  rejected.  The  results  thus  obtained  were  found  to  very 
closely  correspond,  [he  pressure  being  sensibly  the  same  at  all  velocities 
of  piston,  showing  that  {he  power  required  to  overcome  the  friction  re- 
sistance of  the  engines  and  shafting,  was  in  the  direct  ratio  of  the  speed 
of  the  piston  ;  for  the  power  is  the  product  of  {he  pressure  and  tlie  speed. 
During  these  trials  the  speed  of  piston  was  varied  by  the  throttle-valve 
from  17  to  44  double  strokes  per  minute,  or  from  136  to  352  feet  per 
toinute.  Although  the  pressure  on  the  piston  continued  always  the  same 
to  overcome  the  friction  resistance,  be  the  speed  of  piston  what  it  might, 
yet  for  increased  speeds  it  was  necessary  to  open  the  throttle-valve  wider 
in  order  to  supply  the  greater  quantity  of  steam  required  in  the  same 
time  ;  so  that  in  order  to  obtain  greater  and  greater  speeds  of  piston,  the 
throttle-valve  needed  to  be  more  and  more  opened,  but  the  pressure  re- 
mained sensibly  the  same  in  all  cases,  only  the  opening  for  the  admission 
of  the  steam  was  increased  with  the  increased  speed  of  piston,  in  order 
to  supply  the  increased  quantity  of  steam  required  for  maintaining  the 
same  pressure  at  the  increased  velocity  of  piston.  These  experiments 
were  varied  by  entirely  shutting  off'  the  steam  from  one  engine,  and 
overcoming  the  friction  resistances  of  both  engines  and  the  shafting  with 
the  other ;  in  this  case,  the  pressure  just  doubled  what  it  was  with  both 
engines  functioning. 

The  above  results  are  confirmative  of  the  well  established  law  of  fric- 
tion viz:  that  it  is  independent  of  speed,  and  that  the  quantity  is  mea- 
sured solely  by  the  space  through  which  it  moves ;  the  same  friction 
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moving  through  a  double  space  requiring  a  double  power,  be  the  velocitj 
of  its  motion  what  it  may.  The  resistance  of  the  atmosphere  to  the 
moving  parts  of  a  steam  engine,  doubtless  makes  the  |)ower  required 
to  work  it,  per  se,  to  increase  in  a  ratio  slightly  greater  than  direct ;  but 
the  atmospheric  resistance  is  so  slight,  and  the  opposed  surface  of  the 
moving  parts  of  the  engine  so  small,  that  the  efifect  is  ])ractically  inap- 
preciable. The  following  table  contains  a  selection  of  the  results  from 
a  considerable  number  of  diagrams  ;  they  will  enable  the  reader  to  per- 
ceive the  limits  of  variation,  the  widest  of  which  are  therein  included. 
Indicator  diagram  No.  1,  is  a  representative  diagram  taken  with  both 
engines,  functioning  and  overcoming  only  their  friction  and  the  friction 
of  the  main  shafting.  No.  2  is  a  representative  diagram,  taken  with  one 
engine  only  functioning,  the  steam  from  the  other  being  entirely  shut 
off",  overcoming  tlie  same  friction  resistance  as  in  No.  1. 

Table  containing  the  results  of  trink  made  to  determine  the  Friction  Resistarice  of  the 
two  Engines  and  Maiti  Shafting. 


Mean  back  pressure 

Number  of  double 

Mean  effective  pres- 

above the  atmosphere 

strokes  of  engines' 

sure  throui;hout 

throughout  thestroke, 

pistons  made  per 

stroke,  in    ll)s,  per 

in  pounds  per  square 

minute. 

sq.  in.  of  pistons. 

inch  of  pistons. 

17 

3-94 

1-00 

17 

3-70 

1-00 

18 

3-75 

1-00 

IQ 

3-75 

1-00 

19 

3-70 

1-00 

22 

3-80 

1-12 

22 

3-94 

1-13 

38 

39() 

1-50 

38 

3-75 

1-50 

38 

3-95 

1-50 

38 

3-90 

1-50 

44 

3-75 

1-75 

44 

3-70 

1-75 

44 
Means, 

3-95 

1-7.5 

3-82 

1  32 

From  the  above  table  it  will  be  perceived,  that  the  variations  due 
to  imperfections  of  instrument  and  observation,  were  comprised  within 
very  narrow  limits,  the  minimum  being  3'70,  and  the  maximum  3-94, 
a  difference  of  3-14  per  centum  from  the  mean  3-82.  It  will  also  be 
observed,  that  the  '*  back  pressure  "  increased  with  the  increased  speeds 
of  piston,  which  is  what  should  have  been  the  case,  there  being  more 
steam  to  be  exhausted  through  the  same  opening  in  equal  times  in  the 
direct  ratio  of  the  speed  of  piston. 

Determination  of  the  power  required  to  (rrind  Wheal  in  Function  of  Speed. 
— Experiments  were  made  to  determine  the  relative  economy  of  power 
in  grinding  wheat  at  a  lesser  or  greater  speed  ;  that  is  to  say,  to  deter- 
mine the  ratio  of  the  power  employed  when  the  mill  stones  were  rota- 
ted at  different  speeds,  the  same  feed  being  kept  on.  For  this  purpose 
the  machinery  was  worked  at  full  speeds,  at  two-thirds  speed,  and  at 
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half  speed,  and  indicator  diagrams  were  taken  at  30  minutes  interval ; 
the  diagrams  were  in  all  cases  traced  thrice  by  the  pencil,  and  those 
showing  any  disagreement  were  rejected.  The  following  table  contains 
the  data  and  results,  viz: 

Table  ct»ilain!ng   the  Results  of  Trials  made  to  determine  the  Relative  Economy  of 
Power  in  Grinding  Wheat  at  Different  Speeds. 
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In  the  above  table,  comparing  series  a  and  b,  which   were  taken  with 
the  same    mill  stones  and  feed  on,  the  speed   being  in  series  b  one-half 
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of  what  it  was  in  series  a,  and  the  quantity  of  wheat  cleaned  and  ground 
one-half;  we  perceive  that  after  deducting  3  82  pounds  per  square  inch 
of  pistons  for  the  friction  resistance  of  engines  and  shafting,  the  aver- 
age pressures  on  the  pistons  per  square  inch  were  (18-88 — 3-82=)  15-06, 
and  (11-31 — 3-82  =  )  7*49  pounds,  or  sensibly  in  the  ratio  of  2  to  1  ; 
that  is  to  say,  to  make  twice  the  number  of  double  strokes  of  pistons 
in  equal  times,  twice  the  pressure  was  required  on  the  pistons.  But 
the  speed  at  which  these  pressures  moved  compared  as  2  to  ],  and  with 
the  double  speed,  twice  the  quantity  of  wheat  was  cleaned  and  ground; 
consequently,  the  powers  47-23  and  11-75  horses,  which  are  the  pro- 
ducts of  the  pressures  and  speeds,  compare  as  4  to  1  ;  that  is  to  say,  to 
grind  in  equal  times  twice  the  quantity  of  wheat  by  grinding  it  at  double 
velocity,  requires  lour  times  the  power. 

Again,  in  comparing  series  c  and  n,  during  which  exactly  the  same 
condition  of  things  existed,  with  the  exception  of  the  speed,  whicii  com- 
pared as  (.J"^J'^.=)  1-4717  to  1-0000;  we  perceive  that  after  deducting 
382  pounds  per  square  inch  of  pistons  for  the  friction  resistance  of  en- 
gines and  shaftino;,  the  average  jiressures  on  the  pistons  per  square  inch 
were  (50-68— 3-82  =  )  46-86,  and  (35-56— 3-82=)  31-74  pounds,  or  in 
the  ratio  of  1-4764  to  1-0000,  or  sensibly  in  the  same  ratio  as  the  num- 
ber of  double  strokes  of  jiistons  in  equal  times.  The  quantity  of  wheat 
cleaned  and  ground  with  series  c,  was  78  bushels  per  hour;  with  series 
D,  53  bushels  per  hour,  or  in  the  ratio  of  1*4717  to  1-0000,  being  exactly 
in  same  ratio  as  the  number  of  double  strokes  of  pistons  made  per  min- 
ute. Ttie  power  with  series  c  was  159-21  horses,  with  series  d,  73-27 
horses,  or  in  the  ratio  of  2-173  to  1*000.  But  the  quantities  of  wheat 
cleaned  and  ground  compared  as  1-4717  to  1*0000,  and  the  squares  of 
1-4717  and  1-0000  are  2-166  and  1-000,  or  sensibly  in  the  ratio  of  the 
powers  2-173  and  1000.  Hence,  we  perceive,  that  the  amount  of  wheat 
ground,  is  in  the  direct  ratio  of  the  number  of  double  strokes  of  ].ms- 
tons,  but  that  the  power  required  to  grind  is  in  the  ratio  of  the  squares 
of  the  number  of  double  strokes  of  pistons  in  equal  times,  and  that 
the  pressure  required  to  develop  this  power,  is  in  the  direct  ratio  of 
the  number  of  double  strokes  of  pistons  in  equal  times. 

The  indicator  diagrams  in  series  a,  b,  c,  and  d,  were  taken  at  half- 
hour  inter\als.  The  quantity  of  wheat  cleaned  and  ground  was  accu- 
rately measured.  From  36  to  39  double  strokes  ot  engines'  pistons  was 
the  usual  speed  of  grinding. 

With  series  a,  and  a  speed  of  36  double  strokes  of  pistons  per  minute, 
there  w-as  required  for  cleaning  and  grinding  27  bushels  of  wheat  per 
hour,  47-23  horses  power,  or  (^T,:3=s^  1-749  horse  power  per  bu>hel. 
"With  series  c,  and  a  speed  of  39  double  strokes  of  pistons  per  n)inute, 
there  was  required  for  cleaning  and  grintling  78  btisliels  of  wheat  per 
hour,  159-21  horses  power,  or  { '  -V^g-  '  =)  2041  liorses  power  per  hu^hfl. 
The  squares  of  the  speeds  36  and  39,  comjiare  as  1000  and  1173; 
the  powers  1-749  and  2041  compare  as  1000  ami  1-167,  or  sensibly 
the  same.  It  is  obvious  from  the  foregoing,  that  a  judicious  economy 
requires  a  low  speed  of  grinding,  and  that  it  is  far  more  economical  lo 
employ  a  greater  number  of  stones  to  do  the  required  amount  of  grind- 
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ing  at  low  speed,  than  a  lesser  number  at  high  speed.  When  grinding 
at  trom  36  to  39  double  strokes  of  engines'  pistons  per  minute,  corres- 
ponding to  216  and  234  revolutions  per  minute  of  the  four  feet  diameter 
mill  stones,  the  flour  comes  from  the  stones  so  hot  as  to  require  cooling 
before  it  can  be  packed  into  barrels.  This  is  opposed  to  the  usual  prac- 
tice of  English  millers,  who  obtain  the  flour  from  the  stones  so  cold  that 
it  can  at  once  be  run  into  the  barrels  ;  of  course,  they  grind  at  a  much 
lower  speed.  Mr.  Ell  wood  Morris  (vide  Journal  of  the  Frar\ldin  Imti- 
iuie,  vol.  iv.  3d  Series,  p.  22),  ascertained  by  direct  experiment  on  three 
excellent  overshot  flouring  mill  wheels,  having  all  the  modern  improve- 
ments, that  calculating  from  their  whole  head  and  fall  while  they  turned 
at  their  usual  velocity,  everything  being  in  perfect  order,  they  required 
7SS  cubic  feet  of  water,  falling  one  foot  per  minute,  to  grind  and  dress 
one  bushel  of  wheat  per  hour.  This  is  an  expenditure  of  power  equal 
to  (7S8x62;^y  =  )  49250  pounds,  moving  at  the  rate  of  one  foot  per 
minute,  or  to  ( :|  3'^^^  =  )  1-493  horse  power  per  bushel  of  wheat  per 
hour. 

Determination  of  the  general  condition  and  efficiency  of  the  Engines 
toith  regard  to  the  proportions  of  their  Steam  Passages,  their  Cuts-off^, 
&fc.,  and  of  the  most  economical  manner  of  using  the  Steam. — The  ex- 
periments made  for  the  purposes  of  determining  ihe  ratio  of  the 
power  required  to  grind  wheat  at  difTerent  speeds — the  evaporation  by 
the  boilers;  the  consumption  of  steam  with  the  two  cuts-ofT,  &c.,  «&.c., 
furnish  the  means  of  determining  the  various  points  of  back  pressure, 
average  pressure  throughout  the  stroke,  ratio  of  boiler  to  cylinder  pres- 
sure before  cutting  oti",  actual  co-efficient  of  expansion  of  the  steam, 
economy  of  fuel,  &c.,  corresponding  to  difTerent  steam  pressures,  points 
of  cutting  off,  and  speeds  of  pistons.  The  data  and  results  of  these  ex- 
periments will  be  found  grouped  into  series  in  the  following  table.  The 
means  of  series  A,  b,  c,  and  d,  are  from  the  immediately  preceding  table. 
Series  e,  f,  and  g,  are  the  mean  of  fifteen  indicator  diagrams  taken  at  ten 
minutes  intervals  ;  series  h,  is  the  mean  of  31  diagrams  taken  at  20  min- 
utes intervals;  series  i  and  J,  are  each  the  mean  of  twenty-eight  indi- 
cator diagrams  taken  at  15  minutes  intervals. 

All  the  series  of  the  table,  with  the  exception  of  series  j,  were 
taken  with  the  first  or  variable  cut-off',  cutting  off'  in  the  steam  pipe. 
Series  j  was  taken  with  the  last  or  fixed  cut-ofi",  cutting  ofT  at  the  cylin- 
der nozzles. 

With  series  a,  b,  and  f,  the  steam  was  found  to  be  greatly  throttled 
in  the  steam  pipe  at  the  old  throttle-valve,  which  was  unused,  but  al- 
lowed to  remain.  This  throttle  was  a  cock,  and  when  examined  was 
found  to  give,  when  wide  open,  an  area  for  the  passage  of  the  steam  of 
but  5  square  inches  ;  after  passing  this  contraction,  the  steam  had  still 
to  pass  the  cut-off,  and  the  steam  slide  valve,  before  it  could  enter  the 
cylinder. 
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In  series  a,  the  cock-throttle  beiniij  wide  open,  the  steam  pressure 
in  the  cylinder  before  cutting  off  was  only  37-26  per  centum  of  the 
boiler  pressure,  comparing  the  pressures  above  the  atmosphere,  the  cnt- 
otr  closing  at  0-239  of  the  stroke  of  pistons  from  the  commencement. 
The  cut-oti'  was  then  changed  to  close  at  0-412  of  the  stroke  from  the 
commencement,  when  the  cylinder  pressure  became  46-50  per  centum 
of  the  boiler  pressure,  and  could  not  be  made  higher  even  when  cut- 
ting off  longer.  As  soon  as  this  effect  of  the  throttle  was  discovered, 
it  was  removed  entirely,  leaving  the  area  of  the  steam  pipe  at  that  point 
8-95  square  inches.  Series  e  was  then  taken,  the  cut-off  closing  at  0-298 
of  the  stroke  from  the  commencement;  the  cylinder  pressure  now  rose 
to  87  per  centum  of  the  boiler  pressure. 
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It  is  necessary  to  here  explain  that  the  first  cut-off  valve  could  be  ad- 
justed at  will,  uiaking  it  close  sooner  or  later  by  giving  its  axis  less  or 
more  vibration  ;  but  just  in  proportion  as  the  vibration  was  lessened, 
was  the  opening  for  the  passage  of  the  steam  decreased,  so  that  the  cut- 
off valve  had  llie  double  functions  of  an  expansion  valve  and  a  throttle 
valve — the  shorter  it  cut  otf  the  more  it  also  throltled.  It  was  a  necessity 
of  its  construction  also,  that  the  tapering  cylindrical  plug  should  be  an 
easy  fit  in  its  chamber,  and  it  was  adjusted  by  screws  that  hatl  to  be 
regulated  continually  for  the  unequal  expansions  of  the  plug  and  its 
chamber  ;  there  resulted  from  this,  that  the  valve  leaked  unequally  in 
a  small  degree,  sometimes  leaking  more  steam  than  at  others,  which  is 
perceptible  on  comparing  the  actual  co-efficients  of  the  expansion  of  the 
steam  as  given  in  the  above  table,  with  the  points  of  cutting  off.  The 
comparative  ratio  of  throttling  by  the  cut-off  valve  when  adjusted  at 
different  points  of  cutting  off,  appears  in  the  following  table,  viz  : — 


Series. 

Point  of  cutting 
olf  fioin  the  com- 
mencement of 
the  stroke. 

Ratio  of  the 

cylinder  to 

the  boiler 

pressure. 

Series. 

Point  of  cutting  Ratio  of  the 
off  from  the  com-  cylinder  to 
mencement  of  1   the  boiler 
the  stroke.       |    pressure. 

I 
D 
H 

0-152 
0-160 
0-203 

0-79 
0-80 

0-82 

G 
E 
C 

0-2.37 
0-298 
0-348 

0-84 
0-87 
0-90 

Finally,  it  was  determined  to  remove  the  variable  cut-off  valve,  and 
replace  it  with  a  fixed  cut-off  valve,  cutting  oH'the  steam  at  the  cylinder 
nozzles.  For  this  })urpose  a  movable  frame  was  placed  in  the  valve 
chest  around  the  vSteam  slide  valve,  but  with  a  ceriain  amount  of  play 
between  the  ends  of  the  steam  valve  and  the  frame.  By  this  arrange- 
ment the  steam  valve  was  free  to  move  alone  a  short  distance,  when  it 
struck  the  frame  and  drew  it  after  it,  the  frame  closing  over  the  steam 
port  and  cutting  off  the  steam.  The  same  eccentric  worked  both  steam 
and  cut-off  valve  ;  in  fact,  the  arrangement  amounted  to  working  the 
cut-off  by  a  tappet  on  the  stem  of  the  steam  valve  with  the  advantage 
that  the  steam  was  cut  off  exactly  at  the  cylinder  nozzles.  The  width 
of  the  frame  pieces  at  the  ends  of  the  frame  amounted  to  so  much  lap 
placed  on  the  steam  valve,  which  acted  to  cut  off  the  steam  \Q\y  short 
without  the  disadvantage  of  disarranging  the  exhaust.  The  addition 
of  this  frame  did  not  require  the  eccentric  of  the  steam  valve  to  be 
changed.  The  side  pieces  of  the  frame  were,  of  course,  only  useful 
to  connect  the  end  pieces  of  the  irarne.  With  this  cut-oflj  the  first  one 
having  been  entirely  removed,  series  J  was  taken,  when  the  cylinder 
pressure  rose  to  95  per  centum  of  the  boiler  pressure,  showing  that  a 
proportion  of  1  square  inch  of  opening  to  every  1249  cubic  inches  of 
space  displacement  of  piston  per  stroke,  was  sufficient  for  the  admission 
of  steam,  having  95  per  centum  of  the  boiler  pressure  with  a  velocity 
of  piston  of  308-8  feet  per  minute.  The  steam  pipe  was  30  I'eet  long, 
•with  three  right-angled  bends. 

The  reason  for  changing  the  cut-off  valve,  was  to  avoid  the  loss  of 
the  expansion  of  the  steam  between  the  first  cut-off  valve  and  the  steam 
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slide  valve.  This  loss,  from  the  great  capacity  of  that  space  which  was 
equal  to  the  area  of  the  cylinder  by  a  length  of  0-783  foot,  was  very 
considerable.  The  result  of  the  change  was  extremely  satisfactory,  as 
will  appear  from  a  comparison  of  series  r  and  j,  taken  to  practically  de- 
termine the  point.  In  both  series,  the  mean  effective  pressure  through- 
out the  stroke  of  piston,  number  of  strokes  of  piston  made  per  minute, 
and  horses  power  developed  by  the  engines,  were  made  precisely  the 
same;  the  ratio  of  the  back  pressure  to  the  average  pressure  for  the 
stroke  was  also  nearly  the  same,  but  with  series  i  (first  cut-olT),  the 
steam  was  cut  off  at  0-152  of  the  stroke  of  piston  from  the  commence- 
ment, while  with  series  j  (last  cut-off),  the  point  of  cutting  off  was  fixed 
at  0-183  of  the  stroke  ;  but  notwithstanding  this  disadvantage,  the  gain 
in  steam,  and  consequently  in  fuel,  amounted  to  35-8  per  centum — that 
is  to  say,  if  the  fuel  required  with  the  last  cut-off  be  taken  at  1000  for  a 
given  power,  then  to  obtain  the  same  power  with  the  first  cut-off,  would 
require  of  fuel  1358.  After  these  experiments  the  last  cut-off  was  perma- 
nently retained,  giving  steadily  the  above  gain  of  fuel.  With  the  last 
cut-off  a  gain  was  also  effected  in  the  back  pressure,  the  final  pressure 
in  the  cylinder  at  the  end  of  the  stroke  being  considerably  reduced  (in 
series  i  and  j,  from  13-50  to  5-36  pounds  per  square  inch  above  atmos- 
phere), and  as  a  consequence,  there  was  a  less  quantity  of  steam  to  ex- 
haust through  the  openings,  making  the  back  pressure  on  the  pistons 
above  the  atmosphere  respectively  3-22  and  208  pounds  per  square 
inch,  while  the  average  pressure  throughout  the  stroke  remained  the 
same. 

(To  be  Continued.^ 


Extracts  from  the  Engineer's  Report  to  the  Trustees  of  the  Philadelphia 
Gas  Works,  for  the  year  1856. 

The  several  factories  belonging  to  the  Trust,  have  produced  in  the 
year  1856,  four  hundred  and  thirty-four  million  seven  hundred  and  forty- 
two  thousand  cubic  feet  of  gas  ;  of  which  163,930,000  cubic  feet  were 
made  at  the  works  in  First  Ward  ;  184,357,000  in  Ninth  W^ard,  and 
86,455,000  in  Fifteenth  W'ard. 


The  largest  quantity  used  in  twenty-four  hours,  was  2,166,000  cubic 
feet,  on  the  last  night  of  the  year,  and  the  largest  daily  product  of  the 
several  works  has  been  799,000  in  First  Ward  ;  1,084,000  in  Ninth 
Ward,  and  440,000  in  Fifteenth  Ward. 

These  maximum  daily  productions  did  not  occur  simultaneously,  and 
therefore  their  aggregate  amount  was  not  produced  on  any  one  day,  it 
having  been  found  most  convenient  to  manage  the  difl'erent  factories  in 
such  way,  that  one  might  be  in  full  working,  when  the  yield  of  another 
had  fallen  off  by  reason  of  the  wear  of  its  retorts. 


The  largest  daily  average  yield  of  each  retort  in  the  year  was 
7194  feet  at  the  works  in  First  Ward. 
5382         "  "        NinthWard. 

5150         '*  ♦'        Fifteenth  Ward. 
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The  largest  quantity  from  each  pound  of  coal  respectively,  made  for 
any  full  day's  work. 

"^tVo  ^^^^  ^^  ^^^  works  in  First  Ward. 
4j%5_         u  t'       Ninth  Ward. 

4/g4^         "  "       Fifteenth  Ward. 


At  the  several  manufacturing  stations  no  new  constructions  have  been 
undertaken  in  the  past  year;  the  improvements  completed  being  only 
those  that  had  been  previously  commenced. 

Of  these,  the  most  important  is  the  large  gas-holder.  No.  12,  which 
was  so  far  completed  in  the  autumn  as  to  be  in  good  working  condition. 
It  was  put  in  operation  early  in  the  winter,  and  has  continued  to  work  with 
great  steadiness  and  regularity. 

Its  efficiency  as  a  great  reservoir  and  regulator  of  pressure,  during 
the  hours  of  maximum  consumption,  has  fully  equalled  every  expecta- 
tion. Its  advantages  in  these  respects  cannot  easily  be  over-estimated, 
and  by  its  steady  action  during  several  violent  gales  of  wind,  it  proves 
that  a  gas-holder  of  very  large  dimensions  is  much  more  dependable 
than  those  that  are  smaller.*  Notwithstanding  the  unexpected  obstacles 
encountered  in  the  construction  of  this  gas-holder  and  tank,  by  reason 
of  the  difficult  character  of  the  foundations  and  casualties  of  the  weather, 
it  is  worthy  of  note,  that  its  cost  per  cubic  foot,  of  capacity,  is  much 
less  than  that  of  any  other  gas-holder  ever  built  at  these  works,  with 
the  exception  only  of  No.  11,  which  being  also  of  unusually  large  size, 
was  constructed  at  less  cost  per  cubic  foot  than  any  other,  of  which  I 
have  any  knowledge,  in  the  United  States. 

Had  the  unlooked-for  difficulties  alluded  to,  not  occurred,  the  relative 
cost  of  No.  12  would  have  been  below  that  of  No.  11,  and  it  may  now 
be  esteemed  an  established  truth,  that  in  all  large  works  economy  is 
promoted  by  the  use  of  gas-holders  of  very  large  dimensions.  As  it  is 
believed  that  two  gas-holders  of  as  large  capacity  as  these,  are  not  to 
be  found  at  any  other  Gas  Works,  the  present  may  be  considered  a  suit- 
able occasion  for  a  brief  description  of  them. 

No.  11  was  built  in  1850,  and  has  been  in  almost  constant  use  since 
that  year.  It  is  of  telescopic  plan,  140  feet  in  diameter  and  70  feet  high, 
containing  one  million  cubic  feet. 

Gas-holder  No.  12  was  put  in  operation  early  in  December  last ;  it  is 
like  the  other,  telescopic  in  form,  160  feet  in  diameter  and  90  feet  high, 
containing  one  million  eight  hundred  thousand  cubic  feet.  The  tank  is 
162  feet  in  clear  diameter,  and  46  feet  deep,  excavated  in  gravel  and 
clay,  with  a  central  mound  25  feet  high. 

When  the  excavation  for  this  tank  had  been  sunk  nearly  to  the  depth 
required  for  the  foundation  and  floor,  the  substratum  of  stiff  clay  was 
forced  upward  by  the  pressure  of  water  beneath,  revealing  a  quicksand 
that  existed  about  55  feet  below  the  top  level  of  the  tank,  which  had 
not  been  detected  by  borings  previously  made  to  a  depth  of  more  than 

•  Since  the  presentation  of  this  report  to  the  Trustees,  the  occurrence  of  the  great 
snow  storm,  of  January  18th,  accompanied  by  a  gale  of  unusual  violence,  has  afforded 
another  opportunity  for  testing  the  stability  of  this  gas-holder.  At  the  time  of  the  storm 
it  was  raised  more  than  forty  feet  high,  containing  over  800,000  cubic  feet  of  gas,  and 
showed  not  the  slightest  symptom  of  unsteadiness  or  excessive  strain. 
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50  feet,  for  the  purpose  of  proving  the  nature  of  the  ground.  This  un- 
welcome discovery  made  it  necessary,  for  the  proper  security  of  the 
foundations,  to  adopt  some  expedient  i'or  reaching  a  firm  bed  of  gravel, 
which  was  found  to  lie  about  70  feet  from  the  surface.  The  great  in- 
flux of  water  at  this  depth,  of  more  than  40  feet  below  tide,  forbade  any 
other  mode  of  reaching  this  solid  bottom  than  by  driving  piles.  Some 
thousands  were  driven  in  such  positions  as  would  allow  the  tank  walls, 
the  guide  towers,  and  the  floor,  to  resi  on  heavy  timbers  secured  by 
boltinsi  to  the  piles  after  the  latter  had  been  driven  home  in  the  solid 
gravel  below. 

These  timbers  are  laid  close  together,  radiating  from  the  central  mound 
to  the  outer  circumference  of  the  foundation  walls  ;  their  joints  were 
tightly  caulked,  and  the  whole  covered  with  a  bed  of  hydraulic  concrete. 
The  tank  walls  are  of  rubble  masonry,  built  in  two  separate  rings,  the 
outer  one,  four  feet  thick,  laid  in  gravel  mortar ;  the  inner  one,  eighteen 
inches  thick,  laid  in  hydraulic  cement,  with  an  interstice  of  si.x  inches 
filled  in  with  hydraulic  concrete.  To  increase  the  tightness  of  the 
bottom,  it  is  covered  by  a  dome-shaped  pavement  of  brick,  grouted 
with  hytiraulic  cement.  An  annular  wall  of  stone  is  built  within  the 
tank,  miiiway  between  the  outer  wall  and  the  centre.  Upon  this  are 
placed  24  tressel  frames,  35  feet  high,  which  sustain  the  crown  of  the 
gas-holder,  so  as  to  prevent  the  swag  of  the  sheets  when  unsupported 
by  the  gas.  No  rafters  are  used,  nor  any  interior  frame  work,  except 
a  series  of  tie-rods,  which  are  secured  to  the  crown  sheets  in  such  way 
as  to  distribute  over  its  entire  area  the  weight  of  the  centre  post  and  the 
vertical  sides. 

This  arrangement  was  adopted  in  consequence  of  the  great  weight  re- 
quired to  give  the  holder  such  pressure  as  would  control  all  the  others 
connected  with  the  several  works,  all  of  which  are  more  than  three 
miles  distant,  and  some  two  and  three  times  more  remote. 

To  facilitate  the  future  increase  of  its  pressure,  the  legs  on  which  the 
inner  section  stands,  and  against  which  the  outer  section  is  guided,  are 
made  of  cast  iron,  and  hollow,  for  receiving  the  additional  weights  that 
may  hereafter  be  required. 

To  support  and  guide  the  gas-holder,  there  are  twelve  towers  of  cast 
iron,  ninety-five  feet  high,  standing  on  stone  bases;  their  form  is  pen- 
tagonal, about  twelve  teet  in  diameter.  The  girders  connecting  the 
towers  are  in  the  form  of  a  heavy  balustrade,  with  open  quatrefoil  panels, 
and  are  placed  fifteen  feet  below  the  summits  of  the  towers. 

The  weight  of  metal  in  the  whole  structure  is  over  one  thousand  tons. 
That  of  the  gas-holder  alone  about  three  hundred  tons. 

To  those  who  are  not  t'amiliar  with  the  properties  of  gases,  it  may 
appear  incredible  that  a  vast  structure,  weighing  over  600,000  pounds, 
can  be  sustained  with  safety,  resting  solely  upon  a  fluid  so  light  and  sub- 
tle as  illuminating  gas,  whose  density  is  less  than  half  that  of  atmospheric 
air,  or  only  one  sixteen-hundredth  part  the  weight  of  water.  But  the 
great  diameter  of  this  machine  gives  it  an  area  of  20,000  square  feet, 
and  the  whole  pressure  due  to  its  weight  is  only  30  pounds  on  the  square 
foot,  equal  to  a  column  of  water  not  quite  six  inches  high. 

It  is  therefore  raised  with  the  greatest  ease  by  the  inflowing  gas;  by 
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which  it  can  be  lifted  out  of  the  water  of  the  tank,  to  a  height  of  ninety 
feet,  and  as  the  gas  is  consumed  or  passed  into  the  other  holders,  it  is 
gently  lowered,  with  the  silent,  steady  motion  of  a  great  pneumatic 
press. 

Another  structure  which  has  been  completed  during  the  past  year,  is 
the  hydraulic  elevator,  used  for  raising  coals  from  the  wharf,  into  the 
coal  stores  recently  constructed  at  the  First  Ward  works. 

The  construction  and  operation  of  this  machine  are  of  extreme  sim- 
plicity. Two  rectangular  water-tight  boxes,  made  of  boiler  iron,  capa- 
ble of  holding  about  Ij  tons  of  water,  each,  are  suspended  to  the  ends 
of  a  strong  chain  that  passes  over  a  wheel  placed  at  the  top  of  the  hoist- 
ino^  tower.  The  length  of  the  chain  is  such,  that  one  box  is  level  with 
the  railroad  track  on  the  wharf,  when  the  other  is  level  with  a  similar 
track  leading  into  the  attic  of  the  coal  stores;  a  short  section  of  rail 
track  on  top  of  each  box  is  adjusted  to  fit  these  main  tracks  when  the 
boxes  are  in  place. 

A  loaded  car  being  run  on  to  the  lower  box,  and  a  light  car  on  the 
upper  one,  water  is  allowed  to  flow  into  the  latter,  from  a  cistern,  until 
its  weight  preponderates,  when  it  descends  and  raises  the  loaded  car,  its 
velocity  being  regulated  by  means  of  a  powerful  friction  brake,  which 
is  worked  by  an  attendant,  who  likewise  works  the  valves  for  supplying 
the  water. 

When  the  descending  car  reaches  the  bottom  of  the  tower,  a  self-act- 
inor  valve  opens  and  allows  its  load  of  water  to  escape. 

After  the  coals  have  been  delivered  from  the  vessel  at  the  wharf,  into 
an  iron  car,  placed  on  a  railway  laid  along  the  water's  edge,  they  need 
no  further  handling,  being  drawn  by  a  mule  to  the  platform  of  the  ele- 
vator, by  which  they  are  hoisted  60  feet,  to  a  track  leading  into  tht 
attic  of  the  coal  stores,  when  they  are  dropped  from  the  car,  at  a  height 
which  allows  the  pile  to  trim  itself  to  the  slope  of  the  roof;  thus  fill- 
in<T  up  the  store  more  completely  than  could  be  done  by  any  other  mode, 
and  saving  more  than  three-fourths  the  expense  of  storing  in  the  usual 
way.  As  the  two  coal  stores  now  erected  are  capable  of  holding  only 
about  one-half  the  coal  required  for  the  winter's  supply,  it  will  be  a 
measure  of  good  economy  to  build  two  more  in  the  present  year  ; 
whereby  the  saving  of  expense  in  handling  and  hauling  may  be  gained 
upon  the  whole  quantity  used,  and  the  coals  may  be  more  perfectly 
protected  from  damage,  than  they  can  be  in  temporary  sheds. 

In  constructing  the  retort  benches  at  the  First  Ward  station,  provision 
■was  made  for  their  adaptation  to  various  different  plans  of  setting  the 
retorts  in  the  fire  arches,  without  disturbing  the  permanent  masonry. 
The  superior  facilities  for  making  comparative  trials  of  ditferent  plans 
thus  secured,  have  not  been  without  their  proper  fruits. 

The  Assistant  Engineer,  under  whose  immediate  direction  the  works 
at  this  station  are  placed,  has  introduced  a  new  plan  of  setting  in  an 
open  arch,  disencumbered  of  the  usual  complex  arrangement  of  flues, 
from  which  he  has  produced  results  much  more  economical  than  any 
heretofore  obtained  at  the  older  works.  The  daily  yield  when  the 
beds  are  new  and  in  good  condition,  has  been  over  8000  cubic  feet  of 
gas  from  each  retort,  or  about  25,000  from  a  bed  of  three.     The  aver 
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age  yield,  during  the  operations  of  an  entire  season,  has  been  nearly 
7000  feel  a  day  from  each  retort,  or  20,000  feet  from  the  bed  of  three. 

The  contrast  of  results  derivable  from  different  modes  of  setting  the 
retorts,  is  exhibited  very  clearly  in  a  trial  made  at  the  request  of  a 
Trustee,  of  another  plan  of  setting,  used  in  a  neighboring  City.  In 
order  to  ensure  the  utmost  fairness  and  accuracy  of  the  comparison,  the 
retorts  used  were  of  the  same  pattern,  exactly  alike  in  all  respects. 
The  beds  in  which  they  were  placed,  were  immediately  contiguous  in 
the  same  section  of  retort  bench,  and  were  worked  by  the  same  gang 
of  stokers,  using  the  same  kinds  of  coal  and  fuel.  The  trial  was  con- 
tinued many  months,  and  until  the  retorts  were  used  up,  so  far  as  prac- 
tical economy  of  use  would  permit.  The  contrast  is  remarkable  and 
instructive.  When  the  new  setting  was  first  put  at  work,  with  the  flue 
dampers  adjusted  according  to  instructions  given  by  its  suggestor,  the 
daily  yield  was  about  3700  feet  to  the  retort,  or  11,000  to  the  bed  of 
three  retorts.  By  a  dilierent  adjustment,  found  upon  experiment  to 
produce  the  best  results  obtainable,  ihe  yield  was  increased  to  4-300 
feet  per  day  from  each  retort,  or  about  1-3,000  feet  from  each  bed  of 
tliree.  This  was  the  utmost  they  could  be  made  to  yield,  without  en- 
dangering the  destruction  of  the  bed  by  melting  down  the  furnace. 

As  these  results  speak  for  themselves,  they  require  but  brief  com- 
ment. The  cost  for  retorts,  for  retort-house  room,  and  for  labor  of 
working,  is  the  same  in  both  the  plans  of  setting;  the  daily  product 
in  one  case  exceeds  that  in  the  other  by  one-half. 

The  setting  in  open  arches,  when  fully  introduced,  w'ill  much  increase 
the  capacity  anil  profitable  results  of  our  works;  the  other  would  take 
largely  fron)  us  in  both  these  respects.  The  practical  diflference  between 
the  adoption  of  the  one  or  the  other,  in  its  money  value,  on  our  present 
scale  of  ojierations,  would  amount  annually  to  the  interest  on  a  capital 
of  more  than  half  a  million  of  dollars. 

Another  year's  trial  of  the  cellular  retort,  for  the  production  of  gas 
from  vegetable  substances,  has  confirmed  the  results  heretofore  reported, 
with  respect  to  the  quantity  and  illuminating  quality  of  the  gas  thus  ob- 
tained. As  there  seemed  to  bo  some  doubt  as  to  the  permanency  of 
this  gas,  it  was  thought  worth  while  to  test  it  in  such  way  as  would  bring 
the  question  to  a  satisl'actory  solution. 

A  considerable  quantity  of  it  (30,000  cubic  feet)  was  stored  in  a  gas 
holder  by  itself,  and  after  remaining  thus  Isolated  several  weeks,  was 
tested  photometrically.  It  had  not  changed  jierceplibly,  having  retained 
its  illuminating  power  as  completely  as  coal  gas  under  similar  trial. 

With  the  present  relative  prices  of  wood  and  coal  in  the  Philadelphia 
market,  the  co.st  of  making  gas  from  the  foimer  is  somewhat  the  lower, 
but  the  difference  is  not  sufhcient  to  justity  the  immediate  abandonment 
of  the  latter.  Should  a  commercial  chariiie  occur,  by  which  the  price  of 
coals  should  be  again  advanced  to  the  high  point  reached  two  or  three 
years  ago,  there  might  arise  important  a(lvantiig..'S  to  these  works  and 
its  customers,  from  the  ability  to  make  the  S'lbstitnlion  of  wood  for  coal. 

It  will  thereiore  be  consistent  with  good  policy  to  continue,  as  here- 
tofore, the  use  of  such  number  of  wood  retorts,  as  can  be  supplied  with 
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that  material,  without  sensibly  affecting  its  market  price,  particularly 
as  their  use  is  accompanied  by  some  immediate  profit  and  entails  no 
extra  cost  for  the  contingent  advantages  it  presents. 

A  very  careful  and  accurate  analysis  and  photometric  examination  of 
wood  gas  have  been  made  by  two  eminent  analytical  chemists  (Dr. 
Wolcott  Gibbs,  of  New  York,  and  Dr.  F.  A.  Genth,  of  Philadelphia), 
whose  report  of  their  chemical  results  furnishes  a  highly  satisfactory  ex- 
planation of  certain  curious  phenomena  that  accompany  the  combustion 
of  this  gas. 

They  exan^ined  two  varieties  of  gas,  one  made  from  old  field  pine, 
ihe  other  from  small  Second  growth  oak,  with  the  following  results : 

Gas  from  Pine.    Gas  from  Oak. 
Specific  gravity;  .  .         0-663  0-580 

Co7nposition. 

Hydrogen,                   .                 .  32-71  30-44 

Light  Carb.  Hydrogen,     .                  .  21-50  33-12 

Olef.  Gas  and  Hydro  Cdrbon  Vapors,  10-57  6-46 

Carbonic  Oxide,         .                  .  27-11  26-11 

Carbonic  Acid,                   ;                 .  4-90  0-48 

Oxygen,     .                 ;                 ;  0-66  None. 

Nitrogen,            .                  .                  .  2-55  3-39 

100-00  100-00 

These  gases  were  collected  at  the  Ninth  Ward  works,  and  taken  to 
i^ew  York  for  analysis.  Their  illuminating  power  was  tested  and  found 
to  be  over  26  candies  for  a  five  feet  burner. 

A  subsequent  series  of  photometric  trials  of  wood  gas,  previously 
passed  through  a  long  pipe  exposed  to  a  temperature  of  15°  F.,  gave 
an  average  of  18-3  candles  from  a  burner  consuming  4-6  feet  per  hour. 

The  conclusion  at  which  theSe  gentlemen  arrive  from  their  elaborate 
examination  is,  "that  wood  gas.  in  illuininaiing  power,  is  fully  equal  to 
the  average  of  coal  gas." 

The  growing  magnitude  of  the  operations,  at  the  different  offices  and 
works  managed  under  the  gas  trust,  and  their  constant  mutual  depend- 
ence, have  created  a  necessity  for  frequent  intercommunication  of  intelli- 
gence, and  official  directions,  such  as  can  be  most  perfectly  obtained, 
only  by  means  of  the  magnetic  telegraph.  No  time,  therefore,  has  been 
lost  in  carrying  into  etiect  the  recent  directions  of  the  Board  upon  this 
subject ;  and  the  contractor  is  moving  so  promptly,  that  the  line  will 
Very  soon  be  in  readiness  for  use. 

Of  the  advantages  to  be  derived  from  this,  it  is  not  easy  to  form  in 
advance  anything  like  an  adequate  estimate.  In  the  maniigement  and 
control  of  the  numerous  gas-holders,  many  miles  apart,  but  in  close  me- 
chanical connexion,  it  will  add  greatly  to  their  security.  In  the  regu- 
lation of  the  street  main  pressure,  at  various  points  durmg  the  hours  of 
lighting,  it  will  prevent  the  inconveniences  that  now  so  frequently  result 
from  the  want  of  prompt  information  at  the  Works.  In  regulating  the 
lighting  and  extinguishing  of  the  public  lamps,  in  giving  a  knowledge 
of  the  exact  locality  of  fires,  and  in  a  vast  number  of  other  matters,  it 
will  be  truly  of  inestimable  value. 
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Practical  Remarks  on  the  Saturation  of  Marine  Boilers.     By  James  H. 
Warnek,  Eng.  Corps,  U.  S.  N. 

The  ev'aporalioti  of  water  and  formation  of  steam  in  the  boiler  of  a 
steam  eni^ine,  is  analogous  to  the  ordinary  process  of  distillation.  The 
principal  object  of  such  process,  being  to  separate  and  collect  the  more 
volatile  of  any  two  fluids  that  may  be  mixed  together,  and  the  operation 
is  founded  upon  the  difTerence  in  the  boiling  points  of  such  fluids.  If 
water  be  evaporated,  and  the  vapor  condensed  in  a  separate  vessel,  the 
distilled  water  will  be  perfectly  pure,  as  the  non-volatile,  earthy  or  saline 
matter  does  not  pass  off  with  the  vapor;  and  if  it  were  possible  to  supply 
steam  boilers  with  j)ure  water,  there  would  of  course  be  no  sediment  or 
deposit;  but  such  is  seldom  and  perhaps  never  the  case,  as  all  water 
available  for  such  purpose,  contains  more  or  less  of  vegetable,  earthy,  or 
saline  matter. 

Ocean  and  other  steamers  plying  in  salt  water,  necessarily  use  it  for 
the  generation  of  steam,  and  steam  from  salt  water  being  fresh,  the 
saline  matter  remains  within  the  boiler,  as  in  the  process  of  distillation. 

Sea  water  from  various  localities,  has  been  found  to  contain  slightly 
varied  proportions  of  salt  and  other  substances,  and  the  average  is  gen- 
erally assumed  to  be  3  parts  in  100  parts  of  water,  or  about  1  pound  of 
such  matter  in  33  pounds  of  water ;  and  when  referring  to  the  density 
of  sea  water,  we  say  it  is  -j'j,  or  more  frequently  ^'.7.  According  to  aa 
approved  analysis,  10,000  parts  of  sea  water  contains: — 

Chloride  of  sodium,    22001=  .^^ 
Sulphate  of  soda,  33*16  =  3^,.^ 

Muriate  of  magnesia,    4208  =  ^J  g 
Sulphate  of  lime,  784  =r  As 

This  analysis  affords  the  practical  engineer  no  indication  as  to  the 
nature  of  the  deposit  upon  the  interior  surfaces  of  a  boiler,  technically 
known  as  "  scale."  Of  the  above  constituents,  chloride  of  sodium,  or 
muriate  of  soda,  is  a  salt  of  an  alkali-metal,  consisting  of  chlorine  and 
sodium,  or  muriatic  acid  saturated  with  soda,  and  is  simply  common 
salt.  Sulphate  of  soda  is  found  in  various  mineral  waters,  although  it  is 
readily  prepared  from  common  salt,  and  was  formerly  used  as  a  medi- 
cine, under  the  name  of  Glauber  salts.  Muriate  of  magnesia,  is  a  salt  of 
an  alkaline  earth,  and  is  readily  converted  into  sulphate  of  magnesia  or 
Epsom  sails,  a  well  known  purgative  medicine.  It  is  the  presence  of  this 
salt  that  causes  the  bitter  taste  of  sea  water,  and  it  vitiates  the  quality 
of  the  salt  made  in  process  of  natural  evaporation. 

Sulphate  of  lime  or  Gi/psum,  is  of  frequent  occurrence  in  nature,  in 
some  places  forming  entire  ranges  of  hills,  and  is  an  important  staple  ot" 
commerce.  It  is  occasionally  found  in  spring  water,  but  all  natural  salt 
water  contains  it  in  solution,  and  from  the  fact  of  its  being  very  sparingly 
soluble,  it  is  the  first  of  the  salts  deposited  in  a  marine  boiler,  constitut- 
ing the  principal  ingredient  of  scale. 

Of  the  ditlerent  waters,  southern  seas  are  reputed  to  contain  more  of 
foreign  substances  than  those  of  northern  latitudes;  at  least  it  is  supposed 
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that  a  deposit  is  made  and  scale  formed  sooner  and  more  abundantly 
in  some  portions  of  our  southern  waters.  This  may  in  a  great  measure, 
be  attributed  to  the  extensive  coral  formations  abounding  in  such  dis- 
tricts, from  which  the  water  may  derive  additional  quantities  of  the  salts 
of  lime,  inducing  precipitation  at  lower  degrees  of  saturation  and  tem- 
perature. But  the  Arctic  seas  really  contain  a  much  greater  proportion 
of  salt  than  other  waters,  consequent  upon  the  immense  mountains  of 
ice  formed  in  those  regions,  and  from  the  fact  that  ice  from  salt  water 
is  fresh,  all  impurities  being  separated  in  process  of  freezing  or  evapo- 
ration. 

The  boiling  point  of  water  will  be  raised  in  the  event  of  chemical 
combination  with  any  substance  calculated  to  increase  its  density,  and 
in  a  direct  ratio  with  such  increase,  but  foreign  matter  held  only  in  me- 
chanical suspension,  does  not  afllect  the  boiling  point. 

The  following  is  an  abstract  from  a  table  current  in  approved  authori- 
ties, indicating  the  boiling  point  for  different  degrees  of  density,  the 
mean  atmospheric  pressure  being  29'998  inches  of  mercury  : 


Kind  of  Water. 

Density. 

Boiling 
point. 

Increase  of 
temperature. 

Kind  of  deposit. 

Pure  fresh  water, 

0 

212° 

None. 

Common  s^a  water. 

s'i 

212° 

1-2° 

2 
3  2 

213-2 

2-4 

3 
3  2 

215-5 

3-5 

4 
3  •' 

216-4 

4-4 

3  i 

217-9 

5-9 

Sulphate  of  lime. 

6 
3  '' 

219-1 

7-1 

JO 

2-23-8 

11-8 

Saturated  solution. 

il 

226-1 

14-1 

Common  salt. 

A  deposit  of  sulphate  of  lime  takes  place,  as  we  observe,  far  below 
the  point  of  saturated  solution,  and  at  a  comparatively  moderate  degree 
of  concentration.  Observing  the  actual  process  of  evaporation,  this  early 
deposit  becomes  apparent.  Each  particle  of  water,  coming  in  contact 
with  the  heated  metallic  surface,  is  immediately  converted  into  steam, 
the  pure  water  passing  off  in  the  form  of  vapor,  whilst  all  foreign  matter 
is  separated  from  it,  arid  will  either  be  dissolved  by  the  surrounding 
water,  or  held  in  suspension,  and  finally  deposited  upon  the  surfaces  in 
contact.  Common  salt  has  the  remarkable  property  of  being  equally 
soluble  in  hot  or  cold  water,  and  to  a  degree  of  concentration  that  can- 
not exist  in  a  marine  boiler,  without  absolute  destruction.  But  not  so 
with  the  salts  of  lime,  they  are  very  sparingly  soluble;  half  an  ounce  of 
water  will  dissolve  but  half  a  grain  of  sulphate  of  lime;  the  quantity  of 
water  thus  required,  increasing  with  the  density. 

Hence  the  salt  when  discharged  from  each  particle  of  water,  is  im- 
mediately dissolved,  whilst  only  a  small  portion  of  the  salts  of  lime  are 
thus  taken  up ;  fhey  are,  therefore,  temporarily  held  in  suspension, 
whilst  they  accumulate,  and  by  means  of  currents,  become  diti'used 
through   the   entire  mass,  and   thence  deposited   upon  all  the  surfaces 
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^n  contact  with  the  water.  The  time  required  to  produce  this  result 
depends  upon  the  quantity  and  temperature  of  the  water,  incidental  to 
the  rate  at  which  evaporation  is  going  on  within  the  boiler.  Of  boilers 
having  an  equal  amount  of  heating  surface,  that  which  contains  the 
greatest  quantity  of  water,  will  be  most  easily  managed  in  thi«  respect. 

Recent  experiments  made  in  France,  would  seem  to  indicate  that  with 
a  temperature  corresponding  to  about  100  pounds  pressure,  «ea  water 
ceases  to  hold  any  substance  in  solution.  A  supplenientafy  apparatus 
was  suggested,  based  upon  this  fact,  and  to  be  applied  for  th€  purpose 
of  separating  saline  matter  from  the  water  previous  to  entering  the  boiler. 
However  advantageous  such  arrangements  might  be  if  successfu;!,. practi- 
cal experience  has  demonstrated  that  with  the  maximum  preesure  and 
temperature  adopted  in  marine  boilers,  they  can  be  maintained  compara- 
tively UkiQ  from  an  injurious  accumulation  of  scale. 

The  first  successful  sea  steamers  were  not  provided  with  .means  to 
prevent  the  excessive  formation  of  deposit,  and  it  was  of  frequent  oc- 
currence that  the  boilers  became  so  clogged  as  to  render  it  necessary  to 
stop  and  clean  them,  even  during  short  passages.  This  fact  was  then 
considered  an  insurmountable  barrier  to  the  successful  application  of 
steam  to  ocean  navigation.  The  mitigation  of  this  difficulty  is  due  to 
Boulton  and  Watt,  who  devised  means  somewhat  similar  to  that , now  in 
use  for  such  purpose,  that  is,  the  system  of  "  blowing  ofT,"  or  other- 
wise extracting  constantly  or  at  definite  intervals  a  portion  of  the  super- 
salted  water  sutTicient  to  maintain  a  moderate  degree  of  saltness. 

Whilst  evaporation  is  going  on  it  would  be  impossible  to  keep  the 
water  at  its  original  density,  but  in  accordance  with  the  {)receding  table, 
no  deposit  takes  place  until  it  has  attained  3^,  or  about  five  times  the 
natural  density,  whence  the  water  might  be  kept  at  any  point  of  satu- 
ration below  3^.^.  But  this  table,  which  may  be  correct,  is  true  only 
with  water  subjected  to  atmospheric  pressure  ;  the  least  increase  above 
that  pressure  and  corresponding  temperature  will  hasten  precipitation 
so  far  as  the  salts  of  lime  are  concerned.  However,  in  practical  expe- 
rience, evaporating  various  kinds  of  water,  and  under  difFerent  conditions 
of  pressure  and  temperature,  the  exact  point  at  which  a  deposit  will  be 
made  is  rather  dilFicult  of  determination;  it  is,  therefore,  the  best  policy 
always  to  keep  within  a  safe  litnit,  which,  under  ordinary  circumstances, 
should  be  under,  rather  than  exceed  3-!^,  a  point  easily  maintained  with 
proper  care  and  attention. 

If  from  a  given  quantity  of  sea  water  of  the  usual  density,  or  ^'j,  we 
evaporate  one-half,  the  density  of  the  remaining  half  will  be  -3-^,  one- 
half  of  the  original  quantity  containing  the  whole  of  the  saline  matter, 
and  if  the  evaporation  is  continued  until  one-fourth  remains,  it  will  be 
^*,,  and  if  to  one-eighth  /^  >  ^^e  respective  quantities  of  water  being  1, 
^,  \,  and  g,  and  the  corresponding  densities  will  be  ^^^,  -^.^,  ^\^  and 
.^.■^.  But  in  the  process  of  evaporation  within  a  steam  boiler,  the  origi- 
nal quantity  of  water  must  be  preserved,  consequently,  we  find  it  neces- 
sary to  introduce  a  fresh  supply  equal  to  that  which  is  evaporated,  and 
as  all  the  saline  matter  remains  in  the  boiler,  the  whole  mass  will  grad- 
ually increase  in  density.  'I'he  ratio  in  which  this  increase  takes  place 
may  be  illustrated  by  the  following   method,  when  we  will  assume  the 
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tolal  quantity  of  water  to  be  100,  and  that  we  alternately  evaporate 
feed  50  parts. 


and 


Initial  quantity, 
Evaporate, 

Density. 

Total. 

Total. 

Ratio. 

100 
50 

s'z 

100 

50 

J  oo_o 

50    — ^ 

Remaining, 

50 

2 
3  i 

Feed, 

50 

1 

32 

150 

Evaporate, 

100 
50 

¥i 

100 

150  a,  1.5 

1  oo^-"-  "^ 

Feed, 

50 

50 

3 

32 

1 
3  2 

200 

Evaporate, 

100 
50 

A 

150 

200 1  .'^Q 

IDO  — ^  '^'^ 

Feed, 

50 
50 

3^1 

1 
"32 

250 

Evaporai.e, 

100 
.50 

2-5 
3  2 

200 

ig2  =  l-25 

Feed, 

50 
50 

5 
Si 

300 

Evaporate, 

100 
50 

50 

3 
3  2 

6 

3  -f 

250 

rn^i-20 

Feed, 

50 

s'l 

350 

EvaporafJe, 

100 
50 

3-5 
3  2 

300 

3^o«.i.i6 

50 

/i 

Hence,  assuming  1  to  be  the  initial  quantity  of  water  supplied,  the 
numbers  1,5,33,  25,  16, &c.,  indicate  the  proportional  amount  of  water 
that  must  be  "  blown  off,"  or  otherwise  extracted,  or,  in  other  words, 
to  keep  the  water  at  its  natural  density,  we  should  have  to  blow  off  1, 
or  the  total  amount  supplied  ;  to  keep  a  density  of  3-\,  one-half  must 
be  blown  off,  at  ^^.,  one-third,  at  3*^  one-fourth,  &c. 

The  rationale  of  this  process  may  be  further  explained  :  suppose  we 
have  the  given  quantity  of  water  32  pounds,  containing  1  pound  of 
saline  matter.  If  from  this  we  evaporate  16  pounds,  we  have  16  pounds 
remaining,  which  contains  the  original  quantity  of  salts,  and  conse- 
quently, lias  a  den.siiy  of  3^5;  then  if  we  add  to  thi«  16  pounds  «t  /,, 
containing  ^  pound  of  salt,  we  have  32  pound.s  of  water  and  1^  pounds 
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of  saline  matter,  the  density  being  y^,  with  an  increase  of  ^ — 32.  Re- 
peating this  operation,  evaporating  16  pounds,  there  will  remain  16 
pounds  of  water  and  1^  pounds  of  salt,  having  a  density  of  3^  ;  again  sup- 
plying 16  pounds  at  3'j,  we  have  32  pounds  of  water  and  2  of  salts,  cor- 
responding to  3^.^-.  The  density  previous  to  this  operation  being  '3I, 
the  actual  increase  will  be  \ — 32,  as  before,  but  the  ratio  of  increase  will 
be  as  1^  to  \  or  \.  If  this  process  be  continued,  the  density  would  in- 
crease successively  \ — 32,  whilst  the  ratio  would  be  inverse,  or  as  1^,  ^, 
^,  ^,  &c.  Hence,  it  is  evident,  that  by  blowing  off  a  sufficient  quantity 
of  the  supersalted  water  to  counteract  this  ratio  of  increase,  the  density 
can  be  maintained  within  a  desired  limit.  But  we  might  here  remark, 
that  although  we  nominally  "blow  off"  for  the  purpose  of  guarding 
against  undue  concentration,  it  is  the  feed  that  freshens  the  water  in  a 
boiler;  we  might  blow  off  in  vain  but  for  the  introduction  of  feed  water 
which  is  comparatively  fresh.  Therefore,  we  feed  an  additional  quan- 
tity, more  than  is  required  for  evaporation,  and  blow  off  the  surplus. 
The  following:  diagram  illustrates  the  law,  in  connexion  with  the  ratio. 


between  the  amount  of  water  evaporated  and  that  blown  off.  That  por- 
tion of  the  diagram  included  between  the  curve  and  its  assymptotes,  in- 
dicates the  quantity  blown  ofl'. 


On  the  Geology  and  Physical  Geography  of  JVorlh  Jlmerica*     By  Prof. 
Henry  D.  Rogers,  from  the  United  States. 

(Continued  from  page  230J 

D.     The  Great  Western   Desert  Plateau. 

Between  the  Rocky  Mountains  on  the  east,  and  the  Pacific  Alps,  Cas- 
cade Chain,  and  Sierra  Nevada  on  the  west,  there  stretches  from  the 
Gulf  of  California  to  the  Arctic  Ocean,  an  elevated  desert  zone  of  great 
breadth  and  height,  especially   in  its  central  section,  between   latitudes 

•  Notice!  of  the  Meetings  of  the  Royal  Institution  of  Great  Britain,  Feb.  8th,  1856. 
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35°  and  45°,  where  i4s  mean  level  above  the  sea  is  about  5000  feet.  It 
consists  of  three  principal  regions, — the  Central  Desert  Plateau,  now  in- 
dicated ;  a  semi-desert  area,  south-east  and  south  of  this,  the  basin  of 
the  Rio  Colorado,  divided  from  it  by  the  Wahsatch  Mountains;  and  a 
northern  region,  that  of  the  Columbia  and  Frazer's  Rivers,  sterile  and 
rugged,  separated  from  the  central  by  the  mountains  south  of  the  Co- 
lumbia. 

The  Central  Plateau,  or  Great  Utah  Desert,  is  an  almost  rainless 
region,  parched  by  dry  winds.  The  evaporation  balancing  the  rain-fall, 
none  of  its  scanty  drainage  passes  to  the  sea,  but  each  attenuated  stream 
ends  in  a  closed  lake,  the  water  of  which  is  more  or  less  salt.  It  is  a 
vast  elevated  arid  waste,  containing  wide  plains  encrusted  with  salt,  a  soil 
generally  more  or  less  saline,  and  large  tracts  of  light  volcanic  scoriae  and 
ashes.  Through  its  centre  there  runs,  southward,  a  broad  belt  of  straight 
mountain  ridges,  the  Humboldt  Mountains,  composed  in  part  of  crystal- 
line rocks,  in  part  of  carboniferous  limestone,  and  other  palaeozoic  strata. 
The  chief  stream  is  the  Humboldt  River,  which,  flowing  west,  dies  away 
in  the  salt  plain  before  it  reaches  the  foot  ot  the  Sierra  Nevada.  Theie 
are  twelve  or  fifteen  salt  lakes  of  considerable  magnitude  in  this  high 
insulated  basin.  The  largest  of  these  is  the  Great  Mormon,  or  Utah 
Salt  Lake,  the  waters  of  which  are  impregnated  almost  to  saturation, 
containing  20  per  cent,  of  common  salt,  and  2  per  cent,  only  of  other 
salts.  Its  length  is  seventy-five  miles,  and  mean  breadth  about  SO 
miles. 

The  Southern  Desert  Bonn,  or  that  of  ihe  Rio  Colorado,  lying  between 
the  Rocky  Mountains  and  the  Wahsatch  and  Californian  Mountains,  is, 
like  the  Utah  Desert,  a  succession  of  arid  table  lands  and  plains,  inter- 
sected by  rugged  mountains.  Its  north-eastern  portion  is  better  fed 
with  rain  than  its  western  ;  those  tracts  most  under  the  lee  of  the  inter- 
cepting barrier  of  the  Pacific  Mountains  being  niore  desiccated  ihan  the 
districts  further  removed.  The  Pacific  Mountains  are  also  less  elevated 
in  this  latitude  than  further  north,  opposite  the  Central  Desert.  'J'his 
Southern  or  Colorado  Desert  slopes  gently  southward  to  the  ocean  level 
at  the  head  of  the  Gulf  of  Calit'ornin,  north  of  which  there  is  an  arid 
tract  of  the  surface,  which  is  aciually  lower  than  the  surface  of  the  sea, 
believed  to  have  a  depression  in  its  centre  of  300  feet, — a  region  of  con- 
tinual depression,  from  which  the  dry  winds  have  lapped  up  the  rem- 
nant waters  of  the  Gidf  of  California,  and  annually  drink  away  every 
trace  of  the  back  waters  of  the  Rio  Colorado,  at  the  season  of  its  rise 
from  the  rains  in  the  niounlains.  In  some  localities  along  the  western 
edge  of  the  Colorado  Desert,  the  rounded  water-worn  pebbles  which 
strew  the  surface  are  beautifully  polished,  from  the  action  of  the  sharp 
dry  sand  driven  furiously  over  the  gravelly  pavement  by  the  prevailing 
Westerly  winds;  and  in  several  of  the  gorges  or  passes  through  the 
Sierra  Nevada,  in  the  same  neighborhood,  the  fixeil  rocks  of  the  moun- 
tains are  themselves  smoothed  and  stri-ited  by  the  same  agency. 

E.      Thk  Pacific  Mountain  Chain. 
The   third,  or  western  It-lt,  of  the  great  t-levaled   mountain  zone  of 
Western  Narth  America,  is  the  oceanic  chain  which  runs  adjacent  to 
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the  Pacific  from  Russian  America  to  the  peninsula  of  Lower  California. 
The  northern  section  of  this  chain  traversing  Russia  and  British  America, 
is  sometimes  called  the  Pacific  Alps  ;  the  middle  section,  from  Frazer's 
River  to  the  Klamath,  the  Cascade  Range  ;  and  the  southern  section, 
lapping  past  part  of  the  southern  end  of  the  latter,  and  extending  from 
the  Columbia  River  to  about  lat.  35°,  and  becoming  extinct  in  the  San 
Bernadiiio  country,  is  called  the  Sierra  Nevada.  The  central  ridge  of 
the  peninsula  of  Lower  California,  a  part  of  the  same  great  Pacific 
chain,  is  the  southward  prolongation  of  a  parallel  mountain  axis,  which, 
in  Middle  and  Northern  California  ranges  parallel  to  the  Sierra  Nevada, 
west  of  it,  and  close  to  the  Pacific  coast,  and  is  there  known  as  the 
Coast  Mountains.  Low  in  its  southern  sections,  this  great  mountain 
chain  in  Middle  California,  Oregon,  and  Russian  America  is  broad, 
complex,  and  very  lofty,  its  main  central  crests  containing  nearly  the 
highest  summits  upon  the  continent.  The  Sierra  Nevada,  a  great  water- 
shed insulating  the  high  rainless  plateau  of  Utah  from  the  basin  of  Cali- 
fornia and  from  the  sea,  carries  a  very  elevated  crest,  many  parts  of 
which  reach  a  height  of  10,000  feet ;  but  it  has  few  insulated  peaks 
towering  above  this  line.  The  Cascade  range,  on  the  contrary,  wholly 
different  in  its  geological  structure,  being  largely  volcanic,  is  cleft 
nearly  to  the  sea  level  in  many  places,  and  yet  bears  some  of  the  most 
colossal  conical  summits  to  be  met  with  on  the  globe.  The  three 
great  volcanic  peaks,  Mount  Jefferson,  Mount  Hood,  and  Mount  St. 
Helen's,  tower  in  great  masses  to  the  height  of  15,500  feet,  and  even 
above  this.  Mount  Fair-weather,  14,782  feet  high,  and  Mount  St.  Elias 
17,850  feet,  are  both  volcanoes,  believed  to  be  occasionally  active  ; 
while  Mount  St.  Helen's  and  Mount  Regnier,  though  rather  torpid,  are 
known  to  be  occasionally  in  eruption.  About  latitude  35°,  the  Sierra 
Nevada  and  the  coast  range  diverge  northward,  to  enclose  between 
them  the  gold-producing  valley  of  California. 

The  geological  constitution  of  the  Pacific  chain  differs  in  its  different 
sections.  The  Sierra  Nevada,  peninsular  chain  and  coast  mountains, 
consists  largely  of  the  azoic  or  semi-crystalline  strata,  with  belts  of  the 
gneissic  and  true  plutonic  rocks,  in  some  parts  of  their  higher  crests, 
and  in  less  proportion,  the  older  palaeozoic  rocks  low  upon  their  flanks. 
The  Cascade  chain,  commencing  in  the  huge  extinct  volcano  Mount 
Shaste,  and  crossing  the  Klamath,  Columbia,  and  Frazer  rivers,  dividing 
the  northern  desert  from  the  Pacific  slope,  is  composed  entirely  of  com- 
paratively recent  volcanic  emissions,  though  in  some  tracts  it  contains  also 
belts  of  the  older  crystalline  rocks.  This  mixed  volcanic  and  plutonic 
character  appears  to  characterize  this  chain  throughout  its  long  course 
into  Russian  America. 

F.     The  Pacific  or  Wkstf.rn  Slope. 

Between  the  great  Pacific  chain  and  the  western  shore  of  the  continent 
there  extends  the  very  long  and  comparatively  narrow  Pacific  slope, 
everywhere  declining,  more  or  less  steeply,  to  the  sea.  Slender  in  the 
California  peninsula,  it  widens  north  of  lat.  34°  to  admitthe  coast  moun- 
tains and  the  gold-bearing  valley  of  upper  California,  here  presenting 
three  subordinate   belts,  covering  a  breadth  of  about   100  miles,  which 
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dimension  it  maintains  to  Vancouver's  Island,  and  beyond  it.    From  the 
valley  of  the  Sacramento,  northward,  its  surface  becomes  more  rugged. 

The  geological  constitution  of  the  Pacific  slope  is  considerably  more 
diversified  than  that  of  the  Atlantic  slope,  descending  eastward  from  the 
Appalachians.  It  consists  generally  of  tertiary  strata,  mainly  of  miocene 
age  :  eocene,  pliocene,  and  pleistocene,  having  also  been  recognised. 
These  tertiaries  are  generally  undulated  and  broken  from  violent  crust 
movements,  and  in  some  quarters  they  are  extensively  penetrated  by 
eruptive  volcanic  rocks  ;  in  other  tracts  the  older  azoic  and  palseozoic 
rocks,  and  still  more  ancient  gneissic  strata,  forming  the  spurs  of  the  coast 
range,  intrude  themselves  through  the  tertiaries,  which  have  probably 
been  deposited  around  these  ancient  masses  while  they  were  above  the 
waters. 

G.     The  Atlantic  or  Eastern  Slope. 

This  long  and  slender  zone  stretches  from  the  Gulf  of  St.  Lawrence 
to  the  Gulf  of  Mexico,  and  descends  with  a  gentle  lateral  slope  from  the 
base  of  the  Appalachians  to  the  Atlantic  coast.  Its  several  subordinate 
belts  differ  both  in  physical  features  and  geological  structure.  One  sub- 
division, ranging  from  the  Gulf  of  St.  Lawrence  to  the  Hudson,  through 
New  Brunswick  and  New  England,  has  a  hilly  surface,  and  many  rivers, 
which  meet  the  tidal  level  far  inland  from  the  sea.  It  contains  short 
chains  of  rounded  hills,  some  of  them  mountains  in  size,  and  it  is  spotted 
with  a  multitude  of  clear  lakes  and  ponds,  and  it  is  throughout  admira- 
bly watered.  This  region  forms  one  general  slope  to  the  sea,  not  being 
fringed  on  its  ocean  border,  as  the  corresponding  zone  further  south  is, 
by  a  true  tide-water  tertiary  plain. 

In  its  geological  composition,  this  north-eastern  division  of  the  Atlan- 
tic slope  consists  generally  of  the  older  crystalline  rocks,  with  palaeozoic 
strata  resting  upon  them.  Its  entire  surface  is  covered  with  northern 
pleistocene  drift,  to  so  great  a  depth  in  some  tracts  as  effectually  to  con- 
ceal the  formations  underneath.  The  lirapidness  of  its  streams  and  lakes 
must  be  attributed  mainly  to  the  filtering  action  of  this  sandy  and  grav- 
elly bolder  drift,  which  contains  but  little  dispersed  clay,  though  beds 
of  pure  brick  clay  regularly  stratified  do  occasionally  occur  in  it. 

The  south-western  section  of  the  Atlantic  slope,  expanding  south- 
westward  from  the  Hudson,  attains  in  Virginia  a  width  of  at  least  200 
miles,  under  which  it  continues  to  the  southern  end  of  the  Appalachians. 
It  includes  two  parallel  belts,  quite  distinct  in  their  geology  and  scenery; 
that  nearest  the  mountains  is  a  true  slope,  descending  from  a  height  of 
several  hundred  feet  to  the  level  of  the  tide  ;  that  bordering  the  sea  is  a 
low  monotonous  and  very  level  plain.  Between  the  slope  and  the  plain 
runs  a  well  defined  line  of  demarcation,  indicated  in  a  sudden  change  in 
the  topography,  and  in  the  abrupt  transition  in  all  the  streams,  from  rapids 
to  the  ebb  and  flow  of  the  tide.  Upon  this  physical  boundary  are  seated 
all  the  chief  cities  of  the  Atlantic  sea-board,  from  Trenton,  in  New  Jersey, 
to  Halifax,  in  North  Carolina.  This  line  marks,  indeed,  an  ancient  sea 
coast  of  the  earlier  continent  in  the  times  anterior  to  the  elevation  of  the 
horizontal  tertiary  deposits. 

The  upper,  or  Appalachian  division  of  the  Atlantic  slope,  traced  south- 
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westward,  ascends  from  the  level  of  the  tide  at  the  Hudson,  to  its  maxi- 
mum height  of  1000  feet  near  the  sources  of  the  Roanoke,  and  declines 
again  beyond  the  Catawba,  to  a  more  moderate  level  in  middle  Alabama. 
From  Long  Island  Sound  to  the  Polomac  its  surface  is  varied  and  pleas- 
ing, and   its  soil  very  fertile. 

Geologically,  this  belt  includes  tracts  of  the  gneissic  series,  and  syn- 
clinal troughs  of  the  most  ancient  palseozoic  formations — all  in  a  more  or 
less  metamorphic  condition.  These  are  overlaid  by  a  zone  of  middle 
secondary  red  sandstone,  of  older  Jurassic  age.  'Ibis  zone  embraces 
low  rugged  wooden  ridges,  and  hills  of  trapeanand  other  gneous  rocks. 
It  possesses  many  broad,  fruitful,  and  salubrious  valleys;  is  singularly 
well  watered  by  clear  running  brooks,  but  is  nowliere  marshy,  and  is 
altogeliier  the  garden  spot  of  the  Atlantic  border  of  the  continent. 

From  the  Potomac,  south-westward,  the  features  of  this  slope  are  more 
monotonous,  the  soil  less  fertile,  consisting  of  light  sands  and  meagre 
clays,  produced  from  the  subjacent  talcose  and  chlorilic  schists,  and 
other  altered  azoic  rocks.  The  climate  is  less  temperate,  being  liable  to 
great  heat  in  summer,  and  to  heavy  rains,  which  wash  its  pulverulent 
soil.  These  conditions  of  soil  and  climate  impart  excessive  turbidness 
to  its  swiftly  tluwing  streams,  causing  indirectly  extensive  sand  bars  and 
shoals  at  the  mouths  of  its  rivers  and  estuaries,  tending  to  block  the 
jiavigation.  Immediately  at  the  base  of  the  blue  ridge,  in  Virginia  and 
North  Carolina,  lliis  region  contains  highly  fertile  and  picturesque  tracts. 

Tlie  AllmHic  Plain,  or  sea-board  belt  of  the  Atlantic  slope,  nowhere 
rises  above  100  feet  from  the  ocean  level.  From  Loiig  Island  to  North 
Carolina,  though  intersected  by  many  tidal  creeks,  it  is  not  marshy,  ex- 
cept near  the  ocean,  and  bordering  the  estuaries  of  the  Delaware  and 
Chesapeake;  but  farther  to  the  south-west,  through  North  and  South 
Carolina,  Georgia,  and  Florida,  its  seaward  lialf  is  excessively  swampy 
and  much  overflowed. 

Geologically,  this  ocean  border  i.s  composed  exclusively  of  cretaceous 
and  tertiary  deposits:  the  former  consisting  of  clays  and  sands,  includ- 
ing thick  wide  spread  beds  of  pulverulent  green  sand,  greatly  valued 
as  a  fertilizer  for  the  soil  ;  the  latter  or  tertiary  of  sands,  cla}s,  and 
beds  of  shell  marl,  with  few  or  no  concreted  rocky  layers.  The  cre- 
taceous strata  outcrop  along  the  continental  side  of  this  plain  in  a 
narrow  zone,  exleniling  from  "he  norihern  sea  coast  of  New  Jersey 
to  the  Chesapeake,  and  reappear  again  low  upon  some  of  the  rivers 
of  the  Carolinas  and  Georgia  ;  but,  throughout  a  large  part  of  the  plain, 
they  are  deeply  covered  by  the  teriiaries.  'Ihe  eocene  tertiary  strata 
have  a  narrow  long  line  of  outcrop  in  a  corresponding  position  along 
the  western  edge  of  the  plain,  from  the  Potomac  to  the  Cape  Fear 
Ptiver ;  they  reappear  again  from  under  the  middle  tertiary  beds,  in 
a  more  central  position  in  the  plain,  fionj  the  Cape  Fear  River  to  the 
Allamaha.  Still  farther  to  the  south-west,  these  eocene  beds  fringe  the 
southern  edge  of  the  cretaceous  regions  of  Georgia,  Alabama,  and  Mis- 
sissippi, south  of  the  terminati'm  ot  the  Appalacliian  Mountains.  This 
wide  southern  tract  of  eocene  extends  southwards  into  the  inferior  of  the 
peninsula  of  Florida,  showing  this  peninsula  to  have  originated  as  early 
at  least  as  the  morning  period  of  the  tertiary  day. 
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Tlie  mlocene  tertiaries  cover  nearly  the  whole  of  the  tide-water  plain, 
except  the  narrow  eocene  strip  on  the  west,  and  a  pliocene  area  on  the 
sea  coast  of  Virginia  and  North  Carolina,  from  southern  New  Jersey, 
through  Delaware,  Maryland,  Virginia,  and  North  Carolina. 

The  pliocene  deposits  skirt  at  intervals,  the  entire  Atlantic  sea  coast 
fron>  the  Chesapeake  to  Florida,  and  also  the  whole  coast  of  the  Gulf 
of  Mexico,  from  Florida  to  Texas  ;  forming,  for  the  most  part,  a  fringe 
to  the  eocine  beds,  the  miocene  not  having  been  dejiosited  in  these  re- 
gions. 

Geological  Featurks  of  the  United  States. 

Turning,  next,  to  a  more  special  description  of  the  geological  features 
of  the  United  States,  tlie  speaker  sketched  briefly  the  great  natural  areas 
occupied  by  its  separate  formations. 

1st.  To  the  north  of  the  east  and  west  Lawrenline  watershed,  which 
itself  con'^ists  generally  of  the  ancient  crystalline  rocks,  including  the 
older  mctamorpJjic  or  gneissic,  later  metamorphic  or  azoic,  or  non-lossil- 
iferous  palaeozoic  strata,  and  many  plutonic  outbursts; — there  extends  to 
a  high  latitude,  and  filling  a  part  of  the  natural  hydrographic  basin  of 
Hudson  Bay,  an  area  or  basin  of  fossiliferous  palffizoic  strata  of  the  upper 
Silurian,  Devonian,  and  possibly  Carboniferous  periods.  Tiiis  may  be 
called  the  Hudson  Bay,  or  Arctic  Palaeozoic  Basin. 

To  the  south  of  the  before-mentioned  Lawrentine  igneous  watershed, 
and  westvvaril  from  the  Atlantic  slope  to  the  Rocky  Mountains,  and  even 
to  the  great  Pacific  chain,  and  probably  north-westward  to  the  basin  of 
Mackenzie  River,  there  spreads  another  still  larger  palaeozoic  basin.  'I  he 
south-eastern  and  best  developed  part  of  this  area,  from  the  Appalachians 
to  the  plains  of  Kanzas  and  Nebraska,  entitleil  the  Appalachian  Basin, 
inclutles  formations  of  all  the  palaeozoic  periods  known  to  geologists,  from 
the  dawn  of  life  upon  the  globe,  to  the  close  of  the  age  of  the  coal. 

From  this  brief  statement  of  the  two  basins,  and  an  inspection  of  the 
geological  map,  it  appears  that  the  Appalachian  Basin,  or  that  south  of 
the  Lawrentian  Lakts,  was  depressed  or  under  water  in  the  earlier  pa- 
Iseozoic  periods,  while  the  region  north  of  the  Lawrentine  watershed  was 
above  the  level  of  the  sea.  But  at  the  close  of  the  Cambrian  or  older 
Silurian  ages,  that  great  disturbance  of  the  crust,  which  let  the  ocean  in 
upon  the  area  of  the  present  basin  of  Hudson  Bay,  for  the  production  of 
the  Silurian  and  later  strata,  lifted  out  a  part,  and  shallowed  other  por- 
tions of  the  sea-bed  of  the  other,  or  Appalachian  Basin,  to  the  south. 
This  is  manifested  in  a  break  in  the  sequence  of  the  strata,  wherever  the 
older  Silurian  or  Cambrian,  and  the  later  palaeozoic  rocks  are  there  recog- 
nisable together. 

The  first  stage,  then,  in  the  physical  geography  of  the  primeval  North 
America,  was  the  existence  of  a  small  norihern  continent,  the  southern 
coast  of  which  was  nearly  coincident  wiih  the  northern  skirt  of  the  pre- 
sent valley  of  the  St.  Lawrence  and  its  lakes.  This  continent,  or  nucleus 
of  one,  sent  forward  to  the  south  a  long  peninsular  tract,  the  vestiges  of 
which  we  may  discern  in  the  hypozoic  and'  azoic  belt  of  the  Atlantic 
.slope,  stretching  from  New  Brunswick  to  Georgia.  Very  possibly  other 
lands  lay  to  the  eastward  of  this  region  of  the  Atlantic  slope  at  that  early 
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date,  and  were  depressed  during  sonae  of  the  earlier  oscillations  of  the 
crust  in  this  quartet  of  the  hemisphere  ;  the  seeming  eastern  origin  of 
many  of  the  Appalachian  palaeozoic  strata,  to  the  coal  rocks  inclusive,  is 
eminently  suggestive  of  the  existence  in  the  palaeozoic  times,  of  some  such 
large  tract  of  land,  and  ancient  Atlantis,  now  under  the  bed  of  the  west- 
ern part  of  the  Atlantic. 

The  next  general  movement  of  the  crust,  in  the  region  now  constitut- 
ing the  eastern  half  of  North  America,  was  at  the  end  of  the  coal  period, 
manifestly  an  epoch  of  very  extensive  uplift  of  the  continent.  This  shift 
of  level,  and  total  drainage  of  the  eastern  half  of  the  Appalachian  sea-bed, 
caused  a  large  accession  to  the  continent,  the  new  shore  of  which,  if  as- 
sumed to  be  coincident  with  the  line  which  now  separates  the  palreozoic 
Apj^alachian  formations,  and  yet  older  ones  of  the  Atlantic  slope,  from 
the  later  horizontal  cretaceous  and  tertiary  deposits  that  fringe  them,  was 
that  well  marked  physical  limit  already  partially  traced  as  the  inner 
edge  of  the  low  tertiary  and  cretaceous  plain.  Probably,  however, 
this  newly-produced  part  of  the  continent,  particularly  on  its  western 
side,  was  somewhat  more  extended  at  the  date  of  elevation  than  the 
present  margin  of  the  cretaceous  formation  indicates;  for  it  is  upon 
this  supposition,  coupled  with  a  belief  that  the  newly  uplifted  forma- 
tions remained  out  of  water,  under  somewhat  wider  boundaries  than 
they  now  exhibit,  that  we  can  best  explain  the  non-existence  of  any 
Permian  and  Triassic  formations  between  the  Carboniferous,  the  latest 
of  the  American  paUeozoics,  and  the  Cretaceous,  the  next  more  recent 
sediments  deposited  against  them.  During  all  the  long  geological  ages 
which  intervened  between  the  lifting  out  the  palaeozoic  region  of  the 
United  States  east  of  the  Missouri,  and  the  deposition  of  the  Creta- 
ceous strata,  no  sedimentary  formations  of  the  Mesozoic  periods,  such 
as  those  which  fill  large  tracts  in  other  quarters  of  the  globe,  were 
permanently  upraised  into  dry  land,  saving  only  a  few  narrow  strips 
— products  of  estuary  sedimentation — stretching  at  intervals  along  the 
Atlantic  slope  from  Prince  Edward's  Island  to  Carolina.  Elsewhere, 
certainly  as  far  westward  as  the  Rocky  Mountains,  either  nothing  was 
deposited  during  the  permian,  triassic,  and  Jurassic  ages,  or,  what  is 
far  more  probable,  the  formations  then  produced  were  formed  outside 
of  the  present  palaeozoic  limits,  and  have  been  covered  up  from  sight 
by  the  wider  sediments  of  the  cretaceous  sea,  which,  lapping  over 
them,  have  shut  in  all  the  earliest  border  tracts  of  the  palaeozoic  lands, 
formed  at  the  end  of  the  coal  period. 

The  nature  of  the  crust  movements  which  elevated  the  pahoozoic 
strata  was  in  the  region  of  maximum  disturbance — that  of  the  Atlantic 
slope  and  Appalachian  chain, — a  stupendous  undulation  or  wave-like 
pulsation,  the  strata  being  elevated  into  permanent  anticlinal  and  syn- 
clinal flexures  remarkable  for  their  wave-like  parallelism,  and  for  their 
steady  declining  gradation  of  curvature,  when  they  are  compared  in 
any  east  and  west  section  across  the  corrugated  zone.  To  the  westward 
of  the  Appalachian  chain,  where  this  structure  is  so  conspicuous,  the 
crust  waves  flatten  out,  recede  from  each  other,  and  vanish  into  general 
horizontality  ;  and  this  nearly  level  condition  extends  thence  throughout 
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all  the  older  rocks  to  the  plains  of  Texas  and  Nebraska,  where  the  cre- 
taceous beds  overlap  them.  The  orographic  features  of  the  Appalachian 
chain,  even  to  the  minutest  slopes  and  terraces  upon  the  flanks  of  the 
ridges,  are  all  beautifully  impressive  of  the  carving  action  of  deep  re- 
treating waters. 

The  cretaceous  deposits  of  the  United  States  all  imply  a  marine  origin, 
no  fresh  water  remains  having  hitherto  been  discovered  among  them; 
and  the  geological  map  now  exhibited  pictures  approximately  the  wide 
extent  of  the  cretaceous,  or  later  mesozoic  sea,  as  it  washed  the  boun- 
daries of  the  paloeozoic  continent.  The  shore  of  that  sea  was,  as  before 
hinted,  the  inner  edge  of  the  Atlantic  plain  on  the  east;  on  the  south 
it  was  the  southern  termination  of  the  Appalachian  chain  and  the  olher  . 
great  north-east  and  soulh-west  palajozoic  tract,  west  of  the  present 
Mississippi  ;  and  on  the  west,  for  a  long  distance  northward,  it  coin- 
cided generally  with  the  present  valley  of  the  Upper  Missouri.  This 
cretaceous  sea  lapped  round  the  southern  end  of  the  Rocky  Mountains, 
and  spread  as  far  to  the  west  as  the  Cordilleras  of  New  Mexico  and 
the  Wahsatch  chain  of  Utah.  We  do  not  at  present  know  that  it  ex- 
tended any  further. 

The  close  of  the  cretaceous  or  chalk  period  was  marked  by  the 
rise  and  desiccation  of  nearly  the  whole  now  continental  area  of  this 
great  northern  Mediterranean.  The  movement  along  the  Atlantic  border 
of  the  continent  was  comparatively  slight,  for  it  brought  above  the 
sea  level  only  very  limited  and  narrow  tracts  of  the  shoal  water  cre- 
taceous sediments.  South  of  the  Appalachian  region  it  was  somewhat 
more  extensive,  elevating  a  wider  zone  between  the  previous  dry  land 
and  the  newly  formed  tertiary  shore  ;  but  to  the  west  of  the  region  of 
older  rocks  it  was  a  broad  continental  rising,  draining  dry  nearly  the 
whole  bed  of  the  then  existing  ocean  to  the  limit  indicated  beyond 
the  Rocky  Mountains.  The  coast  line  established  by  this  lift  of  the 
crust,  set  new  and  much  more  restricted  bounds  westward  and  north- 
ward to  the  Atlantic  Ocean,  and  established  the  outlines  of  the  present 
Gulf  of  Mexico,  which  thus  dates  back  as  far  as  the  commencement  of 
the  eocene  tertiary  age.  It  does  not  seem  probable  that  Florida  was 
then  any  part  of  the  dry  land,  the  true  southern  peninsula  of  the  continent 
being  rather  the  newly  formed  cretaceous  plain  at  the  end  of  the  Appa- 
lanchians. 

From  that  date,  the  movements  in  the  level  of  the  continent  have  been 
manifestly  less  and  less.  Its  great  outlines,  established  at  the  close  of 
the  chalk  period,  have  remained  as  its  contour  to  the  present  day  ;  and 
each  successive  gain  of  territory,  during  the  several  tertiary  revolutions 
•-^that  which  ended  the  eocene,  that  v/hich  closed  the  miocene,and  that 
which  cut-off  the  pliocene,  and  even  the  pleistocene  deposits,  was  but 
an  enlargement  of  the  primitive  mesozoic  pattern,  a  mere  addition  of 
a  lighter  and  lighter  fringe  to  the  broad  mantle  of  land,  which  earlier 
convulsions  had  constructed. 

(To  be  Continued.^) 
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List  of  American  Patents  which  issued  from  March  lO/h,  to  March  31*/,  1857, 
Citiclusive,)  with  Exemplificutiuns. 

MARCH   10. 

73.  For  an  Improvement  in  Slop  Motions  for  Steam.-  John  T.  Acklcy,  Philadelphia, 

Pennsylvania. 
Claitn. — "The  rod  with  its  nuts,  in  combination  with  the  spring  lever  having  two 
fulcrunis,  and  the  spring  catch  lever,  the  said  rod  being  operated  (in  case  of  accident,^ 
by  the  cross-head  of  the  steam  engine,  or  other  convenient  working  part  of  the  same, 
and  the  said  catch  lever  being  connected  to  the  eccentric  rod,  or  to  a  stop-valve  in  the 
steam  pipe." 

74.  For  an  Improvement  in  Cut-offs  of  Steam  En'j;ines;  John  F.  Allen,  City  of  IS'ew 

York. 

"This  invention  consists  in  a  ccrtian  mode  of  applying  and  operating  the  cut-off  of 
a  slide  valve  engine,  for  the  purpose  of  cutting  oH'tlie  steam  instantaneously,  without 
any  previous  unnecessary  contraction  of  the  opening  of  the  j)ort  at  any  point  between 
the  commencement  of  the  stroke  and  the  half-stroke  of  the  piston." 

Claim. — "  1st,  The  arrangement  of  the  sliding  cut-off  valves  to  work  on  a  separate 
seat,  arranged  inside  of  the  seat  of  the  main  valve,  and  having  precisely  similar  arrange- 
ment of  ports  to  the  seat  of  the  main  slide  valve.  2d,  The  foot  pieces  and  levers  at- 
tached to  opposite  ends  of  the  main  slide  valve,  and  operating  in  connexion  with  pistons 
that  are  attached  to  the  cut-off  valves,  and  work  in  cylinders  connected  with  the  main 
steam  passages,  and  with  spring  catches  that  retain  the  said  pistons  and  adjustable  slid- 
ing pieces,  or  their  equivalents." 

75.  For  an   Improved  Machine  fur    Grinding   Suws;    Emanuel    Andrews,  Elmira, 

New  York. 

"  The  nature  of  my  invention  consists  in  the  use  of  two  stones,  in  combination  with 
the  rollers,  for  the  purpose  of  grinding  on  a  taper — each  stone  acting  indej)ondent  of 
the  other — the  saw  revolving  faster  when  the  stones  arc  at  or  near  the  centre,  than  when 
at  the  edge  of  the  same." 

Claim. — "  1st,  Connecting  the  saw  to  the  mandrel  by  the  ball  joint,  for  the  purpose 
of  adjusting  it  to  the  position  of  the  rollers  while  being  operated  on  by  the  stones, 
whether  these  net  conjointly  or  independently,  and  to  prevent  straining  the  saw.  2d, 
The  plate,  for  the  purpose  of  allowing  me  to  guide  and  grind  a  saw  even  in  thickness, 
regardless  of  its  hard  or  soft  parts,  thus  perfectly  balancing  the  saw." 

70.  For  .in  Improvement  in  Manufacture  of  Felt   Cloth;  George  G.  Bishop,  Norwalk,^ 
Connecticut. 
Claim. — '*  In  contradistinction  from  forming  a  bat  for  felt  cloth,  by  carding  from  laps 
a  bat  made  from  ropings  or  rovinga." 

77.  For   an    Improvement  in   Casting  Plates  for  Artificial   Teeth  of  Alloys;  Alfred 

A.  Blandy,  Baltimore,  Maryland;  ante-dated  Dec.  11,  1856. 
Claim. — *'  Casting  the  plates  of  artificial  teeth  of  an  alloy  suitable  for  such  a  purpose- 
from  its  chemical  and  physical  properties,  and  that  practically  will  not  shrink  or  expand 
on  solidifying." 

78.  For  an  Improvement  in  Converting  a  Lifting   Pump  into  a  Suction  and  Forcing 

Putnp,  or  vice  versa;   John  F.  Brickley,  Winchester,  Indiana. 
Claim. — "So  arranging  a  rod  in  connexion  with  the  valve  of  the  pump,  as  that  said 
valve  may  be  closed  or  oitenod  at  pleasure  by  the  user,  for  converting  an  ordinary  lifting 
pump  into  a  suction  and  forcing  pump,  or  vice  versa." 

79.  For  an  Improvement  in  Melodeons;   Riley  Burdilt  and   llatsell  P.  Green,  Brattle- 
boro',  Vermont. 

Claim. — "  Having  the  fulcrum  of  all  the  connecting  levers  located  upon  a  singla 
movable  board." 
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80.  For  an  Improvement  in  Rock  Drills,-  Thomas  H.  Burridge,  8t.  Louis,  Missouri. 
Claim. — "  Tlie  combination  of  the  sliding  head  with  the  ratchet  guide  piece,  bumper 

spring,  rod,  and  drill  bar,  when  said   parts  are  constructed  and    arranged  for  joint  ope- 
ration." 

81.  For  an  Improvement  in  Harvesters;   Hiram  Clark,  Rochester,  New  York. 
Claim. — ■"  Giving  to  each  of  the  cutting  bars  alternately,  an  advancing  upward  stroke 

against  the  grain." 

83.  For  an  Improvement  in  Machines  for  Harvesting  Grain,-  George  R.  Crane,  Cald- 
well, New  Jersey. 
Claim. — "  Operating  the  bars  to  which  the  rake  teeth  are  attached,  from  left  to  right, 
by  means  of  the  straps,  roller,  cord,  and  spring,  when  the  same  are  constructed  and  ar- 
ranged in  relation  to  each  other  within  the  divider  or  shield." 

83.  For  an  Improvement  in   Machinery  for   Making    Wire  Rope,-    Joseph  Cushman, 

Racine,  Wisconsin. 
Claim. — "  1st,  The  arrangement  of  tlie  two   sets  of  reels,  in  combination    with   the 
carriage,  whereby  the  strands   may  all  be  adjusted  and  drawn  out  to  the  proper   length 
simultaneously.     2d,  The  swinging  arms,  in  combination  with  the  traveling  top." 

84.  For  Improved  Devices  for  Raising  or  Lowering  Farm    Gates,  to  allow  them  to 

open  over  obstacles,-  Dennis  E.  Fenn,  Tallmadge,  Ohio. 
Claim. — "  The  section  with  the  slot,  spring,  stud,  section,  arm,  and  the  notched  plate. 
Also,  the  slide  and  pawl." 

85.  For  an  Improved  Escutcheon  for  Key-holes,-  Edmund  Field,  Greenwich,  Conn. 
Claim. — "  The  key-hole  drop,  composed  of  two  parts  pivoted  together." 

86.  For  an   Improved   Method  of  Preventing  Dust,  ^c,  from  entering  the    Wijiduws 
of  Railroad  Cars,-   Philip  M.  Pyfer,  Baltimore,  Maryland. 

Claim. — "  The   arrangement  of  rotary  fans,  or  their  equivalents,  upon  the  outside  ol 
the  body  of  the  car,  when  employed  in  conjunction  with  the  windows  thereof." 

87.  For  an  Improvement  in  Steam  Spades,-  George  Morton  Ramsay,  City  of  N.  York. 
Claim. — "  The  alternate  spades,  in  combination  with  the  double  crank  shafts." 

88.  For  an  Improved  Guard  for  Breasi-Pins;  James  M.  Ross,  Springfield,  Mass. 
Claim. — "  The  additional  guard  as  applied." 

89.  For  an  Improvement  in   Valve   Gear  of  Direct-action   Steam    Engines,-   James  P. 

Ross,  Lewisburgh,  Pennsylvania. 
Claim. — "  The  elastic  lever,  applied  and   operating  in  combination  with  the  oscillat- 
ing yoke,  the  traveler,  and  the  roller,  or  its  equivalent." 

90.  For  Improved  Fluid  Gates  or  Faucets,-  Jarcd  W.  Smith,  Hartford,  Conn. 
Claim. — "  The  slide,  guided,  secured  and  made  adjustable  by  the  screw-pin  and  nut, 

having  a  guiding  flanch  to  travel  within  guide  strips,  when  the  same  are  used  in  con- 
nexion with  an  operating  lever,  4oosely  connected  by  recess  with  said  slide  for  the  more 
convenient  removal  of  the  parts  and  retention  of  the  slide  in  case  ef  breakage  of  the 
lever,  and  for  the  more  free  and  independent  operation  of  the  parts,  and  so  that  the  bolt 
holds  the  slide  without  the  aid  of  the  lever.  Also,  in  combination  of  the  lever  and  slide, 
or  therewith  the  fulcrums,  at  diflcrent  distances  from  the  centre  of  the  slide  and  slotted 
arm." 

91.  For  an  Improved  Chuck  for  Watchmakers^  Lathes;  William  Stephens,  Richmond, 

Indiana. 
Claim. — "  The  sliding  or  adjustable  jaws,  in  combination  with  the  sliding  or  adjust- 
able back  centre  rod." 

92.  For  an  Improved  Table   Gauge  for   Circular  Sawing   Machines;  M.  B.  Tidey, 
Ithaca,  New  York. 

Claim. — "  The  construction  of  a  portable  saw  gauge." 

93.  For  an  Improved  Mode  of  Supporting  the  Tongues  of  Coaches;  Zaimon  B.  Wake- 

man,  Beloit,  Wisconsin. 
Claim. — "  The  use  of  the  brace  or  braces,  or  their  equivalents,  attached  to  the  reach 


.American  Patents  which  issued  in  March,  1857.  329 

(or  perch)  of  a  wagon,  or  other  carriage,  in  combination  with  a  spiral  spring  or  spiral 
springs  applied  to  the  tongue  of  a  wagon,  or  other  carriage,  and  pressing  against  the 
reach  for  the  purpose  of  giving  direction  and  steadiness  to  the  tongue  by  checking  its 
motion  sidewise,  keeping  it  in  a  straight  line  with  the  reach  (or  perch,)  while  it  supports 
it,  and  also  preserves  the  set  of  axle  in  its  true  position.  Also,  the  arrangement  and 
combination  of  parts,  for  the  purpose  of  giving  direction  and  steadiness  to  the  tongue 
while  it  supports  it." 

94.  For  an   Improved  Circular   Sawing   Machine,-   C.  P.  S.  Wardwell,  Lake  Village, 

JVcw  Hampshire. 
Claim. — "The  arrangement  of  two  or  more  saws  or  cutlers  in  a  swinging  frame,  so 
that  either  saw  or  cutter  may  be  brought  into  a  suitable  jjosition  for  action,  while  at  the 
same  time  the  other  or  others  shall  be  removed  from  the  way,  in  the  manner  specified 
or  in  any  equivalent  manner  :  and  this  I  claim  whether  or  not  a  central  or  axial  saw  or 
cutter  is  combined  therewith,  or  with  a  single  swinging  saw  or  cutter." 

95.  Tot  an  Improvement  in  Grain  Cradles;  Samuel  D.  Warren,  Lebanon,  Alabama. 
Claim. — "The  combination  of  the  standards,  fingers,  and  snced,  when  so  made  and 

anited  as  that  by  the  bar,  said  fingers  may  be  gathered  or  adjusted." 

96.  For  an  Improved  Method  of  operating  the  Splitting  Knife  in  Hvop  Vole  Machines,- 

Carver  Washburn,  Bridgewater,  Massachusetts. 
Claim. — "  The   improvement  of  applying  a  knife  to  the  feed  rollers,  or  the   latter  to 
the  former,  so  that  one  may  be  made  to  approach  towards  and  recede  from  the  other." 

97.  For  an  Improvement  in  Machines  for  Stamping  Figures  in  Carpenter  s  Squares; 

Heman  Wliip[)le,  Shaftsbury,  Vermont. 
Claim. — "  1st,  The  arrangement  of  a  series  of  chase  bars  jointed  at  one  side  of  the 
machine,  when  combined  with  the  anvil  sustaining  the  square,  and  with  the  hand-wheel, 
rack,  or  racks,  and  pawl,  for  regulating  the  relative  positions  of  the  anvil  and  chase  bars. 
2d,  The  arrangement  of  the  levers,  and  bolt,  bars,  and  slot,  and  pin,  whereby  the  one 
motion  of  the  lever  fhy  the  treadle,)  first  turns  the  bar  around  to  confine  the  chase  bar, 
and  then  gives  the  requisite  compression  of  the  chase  bar  at  both  ends  on  to  the  square 
or  plate  on  the  anvil,  to  retain  the  same  firmly,  while  the  chases  are  being  separately 
struck  into  said  squares." 

98.  For  an  Improved  Self-Regulating  Wind- Wheel;  Abner  P.  Wilson,  Salem,  III. 
Claim. — "  Constructing  the  sails  of  two  parts   attached  or  fitted   to  inclined  frames 

which  are  secured  to  the  arms,  the  upper  parts  of  the  sails  being  hinged  to  their  frames, 
and  having  weights  and  cords  attached." 

99.  For  an   Improved  Bomb  for  Killing    Whales;  Nathan  Scholficld,  Assignor  to  self 

and  Wm.  W.  Wright,  Norwich,  Connecticut. 
Claim. — "  1st,  Inserting  the  end  of  the  fuse  through  a  short  holding  i)ipB  or  collar, 
and  securing  it  firmly  therein  by  compressing  the  same,  and  the  drawing  or  forcing  this 
within  the  end  of  the  fuse  pipe,  having  a  conical  enlargement  at  its  rear  end.  2d,  En- 
larging the  end  fuse  cord  by  winding  it  with  twine,  or  its  equi-ivalenf,  so  that  it  cannot 
he  drawn  through  the  pipe,  and  inserting  it  in  the  fuse  pipe  either  with  or  without  the 
fastening  pipe,  and  the  putting  gypsum,  brimstone,  or  wax  around  it,  within  the  nut,  to 
hold  it  securely.  3(1,  The  application  ef  the  sliding  collar  on  a  ])rojectile  carrying  a 
cylindric  metallic  plate  covering  the  projectile,  and  eitlnM-  slit  to  torm  wings,  or  unslit 
as  a  cylindric  case,  and  so  constructed  that  the  said  colhir,  with  the  case  or  winirs,  shall 
slide  to  the  rear,  after  being  discharged  froni  the  gun  either  by  the  action  of  a  spring  or 
the  resistance  of  the  air  to  guide  its  direction.  4th,  So  constructing  and  applying  these 
wings,  that  they  may  coincide  with  the  cylindric  surface  of  the  projectile  while  in  the 
gun,  and  that  their  rear  ends  maybe  thrown  up  therefrom  by  their  elasliciiy  after  being 
discharged,  so  as  to  stand  in  jjosition  diverging  from  that  surface  in  the  rear." 

100.  For  an  Improved  Device  by  which  the  Spigot  of  dux  Cuchs  mai/  be  Lubricated 
in  their  Seats;  Charles  H.  Johnson,  Assignor  to  self  and  James  G.  Hamblin,  Bos- 
ton, Massachusetts. 

Claim. — "  When  the  tapering  plug  of  the  faucet  or  stop-cock  is  drawn  into  the  tu- 
bular scat  by  the  action  of  the  spring  combining  with  the  seat  tube  an  entrance  ])ussage 
and  groove,  and  a  movable  stop,  arranged  so  as  to  enable  a  person  to  expeditiously  lubri- 
cate the  stop-cock  without  the  necessity  of  entirely  removing  its  plug  from  its  scat  tube." 

28* 
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101.  For  a  Second  Anchor  ShacJile,-  George  Gilmour,  Assignor  to  self  and  Henry  R. 
Clinkard,  Clielsea,  Massachusetts. 

Claim. — "  My  new  or  improved  anchor  shackle,  as  made  Tvith  a  spring  pawl  and 
trigger,  or  latching  apparatus,  arranged  in  reference  to  the  roller.  Also,  making  the 
pawl  forked  or  with  a  recess,  so  as  to  enable  it  to  straddle  the  chain." 

102.  For  an   Improved  Machine  for  Coiling  Steel  Springs;   Perry  G.  Gardner,  City 
of  New  York. 

Claim. — "  1st,  The  cone  mandrel  constructed  in  two  pieces,  so  tJiat  the  spiral  cone 
will  slide  off  and  upon  the  straight  part  of  the  mandrel,  the  straight  part  having  the 
slot  or  groove,  and  being  an  eccentric,  so  that  one  edge  of  the  slot  wilJ  be  lower  than 
the  other,  and  gradually  rising  round  to  the  other  edge  or  side  of  the  mandrel.  2d', 
The  construction  and  arrangement  of  the  sliding  frame,  for  carrying  or  feeding  up  the 
steel  plate  upon  the  cone  mandrel,  and  having  attached  to  it  the  table,  self-adjustable  to 
any  required  inclination,  for  supporting  and  holding  the  steel  plate  while  being  drawn 
in  upon  the  mandrel,  and  sustaining  the  adjustable  rollers  with  their  adjustnaents  to 
meet  any  required  thickness  of  the  steel  plate.  3d,  The  arrangement  of  the  loose  or 
sliding  pressure  roller,  so  as  to  have  the  lateral  motion  upon  the  axle  by  means  of  the 
arms  attached  to  the  sliding  frame,  and  the  simultaneous  graduated  downward  move- 
ment to  press  and  guide  the  steel  plate  upon  the  spiral  cone.  4th,  The  combination  of 
the  sliding  frame  and  the  parts  attached  to  it,  and  the  pressure  roller,  and  the  interme- 
diate guide  plate,  with  the  cone  mandrel  arranged  and  operating  in  a  direct  motion. 
5th,  The  arrangement  by  which  the  wheel  is  thrown  in  and  out  of  gear  so  as  to  con- 
nect or  disconnect  the  shaft,  with  the  shaft  by  which  connexion  or  disconnexion  may 
be  made  by  hand,  or  by  the  operation  of  the  machine  itself  at  the  required  movement." 

103.  For  an  Improved  Machine  for  Shearing   Steel  Plates,-  Perry  G.  Gardner,  City 
of  New  York. 

Claim. — "  The  arrangement  of  the  movable  bracket  plate,  so  as  to  adjust  the  lower 
steel  cutter  to  the  upper  steel  cutter  as  required,  the  adjustable  stop  or  guide  plates,  and 
the  guide  bars  upon  the  tables  attached  to  the  eccentric  lever,  the  whole  combined,  ar- 
aanged,  and  operating  in  connexion  with  the  shears." 

104.  For  an  Improved  Method  of  Operating  Saw-mill  Dogs,-  George  W.  Hearn,  Prin- 
cess Ann,  Maryland. 

Claim. — "The  longitudinally  moving  shaft,  in  combination  with  the  shaft  and  the 
clutches." 

105.  For  an  Improvement  iri  Lubricators  fur  Steam   Engine   Cylinders,-  John  Hen- 
wood,  City  of  New  York. 

Claim. — "  The  piston  having  the  oil  cup  attached  by  a  hollow  stem,  and  provided 
with  a  valve  working  in  an  oil  cylinder,  that  is  provided  with  an  arrangement  of  pas- 
sages leading  to  the  steam  cylinder  valve  chest,  or  other  part  to  be  lubricated,  and  with 
a  cock,  having  an  arrangement  of  passages  to  correspond  with  said  passages  from  the 
oil  cylinder." 

106.  For  an    Improved  Nipple  for  Discharging  or    Withdrawing    Cartridges  from 
Breech  Loading  Fire  Arms,-   Wm.  Cleveland  Hicks,  New  Haven,  Conn. 

Claim, — "  1st,  My  improved  nipples  (two  or  more  prongs  with  or  without  hooks  for 
withdrawing  loaded  balls  or  cartridges  from  breech  loading  fire  armsj,  for  the  purpose 
of  igniting  percussion,  and  discharging  loaded  balls  or  cartridges  from  breech  loading 
fire  anus.  2d,  My  method  of  using  one,  two,  or  more,  nipples  or  prongs,  with  hooks  to 
withdraw  cartridges  or  loaded  balls  from  breech  loading  lire  arms,  by  causing  said  hooks 
to  indent  or  spring  the  rim  of  a  cap  or  primer,  and  by  catching  hold  of  said  rim  to 
withdraw  the  loaded  ball  or  cartridge  by  the  act  of  drawing  back  the  nipples." 

107.  For  an   Improvement  in   Enameling   Cast  Iron,-    George  W.  Holley,  Niagara, 
New  York. 

"The  nature  of  my  invention  consists  in  providing  what  I  call  a  skeleton  or  core 
plate  for  non-tubular  surfaces,  corresponding  in  surface  as  nearly  as  may  be  to  the  sur- 
face of  the  pattern  which  is  to  be  moulded,  in  which  mould,  when  prepared,  the  iron 
to  be  coated  or  covered  with  any  given  composition  is  to  be  cast.  This  skeleton  or  core 
plate  is  to  he  covered  with  sand,  properly  prepared  with  sour  flour  or  molasses  on  the 
side  on  which  it  is  proposed  to  coat  or  cover  the  cast  iron  plate  with  any  given  compo- 
sition." 
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Claim. — "  The  process  of  covering  the  skeleton  or  core  plate,  and  core  rod,  with  the 
compound  or  composition  with  vvhicli  it  is  proposed  to  coat  or  cover  the  iron,  and  then 
pouring  the  melted  iron  on  and  around  said  compound  or  composition,  and  melting  or 
softening  the  same  so  that  it  well  adhere  to  the  surface  of  the  iron  as  it  becomes  cold. 
The  same  process  may  be  used  for  coating  or  covering  copper,  brass,  and  other  metals." 

108.  For  a  Fire-proof  Stone;  Thomas  Hodgson,  Brooklyn,  New  York. 

Claim. — "The  useful  manufacture  of  a  fire-proof  artificial  stone,  composed  of  feld- 
spar, mica,  and  quartz,  and  the  other  substances  or  materials." 

109.  For  an   Improved  Machine  for  Forming  i he  Curved  Surface  of  Solid   Wooden 
Chair  Seals.-  Edwin,  Artemas,  and  Cheney  Kilburn,  Burlington,  Vermont. 

Claim. — "  Shaping  or  hollowing  out  the  faces  or  upper  sides  of  chair  scats,  by  means 
of  a  grinding  or  cutting  wheel,  when  said  wheel  has  a  convex  [)lace  or  periphery  coated 
with  sand,  emery,  or  other  suitable  substance,  and  using  in  conjunction  with  said  wheel, 
the  screw,  or  its  equivalent,  with  the  circular  plate  or  disk  attached." 

110.  For  an   Improved  Hydraulic  Jack;  George  Lindsay,  City  of  New  York. 
Claim. — "The  arrangement  of  them  all  combined,  as  constituting  the  specific  whole 

machine." 

111.  For  an  Improved  Arrangement  of  Carriage  Springs;    Charles  A.  .McElroy,  Dela- 
ware, Ohio. 

Claim. — "  The  springs  pivoted,  and  stirrups." 

112.  For  an  Improved  Machine  for  Cutting  Screws;   Thompson  Newbury,  Taunton, 
Massachusetts. 

Claim. — "The  jointed  elevator,  passing  through  the  bottom  of  the  feed  pan.  Also, 
the  vibrating  slotted  guide  pace  fixed  to  the  carrier  shaft,  operated  by  arm  and  pin. 
Also,  giving  the  threading  tool  for  the  pur|»ose  of  pointing  the  blank,  a  motion  inde- 
pendent of,  and  slower  tlian,  that  required  to  ell'ect  the  tlireaJing.  Also,  the  catch-wheel 
with  its  pawl  and  stop,  in  combination  with  the  leader  worm." 

113.  For  an  Improved  Roller  for  Bending  Sheet  Metal;   Daniel  Newton,  .Southington, 
Connecticut. 

"  The  nature  of  my  invention  consists  in  preparing  the  outside  roller  for  double  seam- 
ing, with  an  angular  groove  turned  into  it,  in  which  the  seam  runs  in  the  first  revolu- 
tion, thus  setting  it  down  or  pressing  the  seam  together,  and  bending  it  over  both  at 
the  same  instant." 

Claim. — "The  application  to  double  seaming  machines  of  a  roller  containing  an  an- 
gular groove,  in  which  the  seam  runs  in  the  first  revolution.' 

114.  For  an  Improved  Carpenter";!  Plane;   Oldin  NichoU,  Lowell,  Massachusetts. 
Claim. — "  Connecting   the  caji  to  the  plane  wire  by  the  hook    headed  boll,  with  two 

nuts,  and  thereon  to  hold  them  together,  and  then  seiu.ing  the  iron  to  the  jilane  stock 
by  a  cam  shall,  operating  upon  this  same  hook  headed  bolt,  which  is  so  adjustable  as  to 
be  lengthened  or  shortened,  that  any  desired  pressure  may  always  he  had  to  firmly  hold 
the  iron  to  the  stock  by  turning  the  cam  shaft,  and  still  allow  the  plane  iron  to  be 
moved  in  or  out  of  the  plane  to  cut  a  thick  or  thin  ^-having,  without  farther  tiglitenin<'- 
or  loosening  it.  Also,  the  plate  secured  to  the  plane  stock,  and  intervening  between 
the  surface  of  the  hook  and  the  surlaee  of  tlie  cam  shaft,  to  jireveiit  wear  of  the  hook 
and  cam,  and  also  to  prevent  the  hook  and  plane  iron  Iroui  sliding  back  when  the  cam 
jiliaft  is  tUTiied  to  tighten  the  iron  to  the  jilaiie  slock.  Also,  the  application  of  one 
single  liandlc  to  answer  for,  and  be  secured  to,  a  whole  set  or  any  number  of  plane 
stocks,  either  in  the  lower  or  elevated  position,  and  changeable  from  one  jjositioii  to 
another,  or  from  one  plane  to  another  instantly,  and  be  secured  firmly  thereto  by  means 
of  the  hook  and  cam,  or  their  mechunicul  equivalents." 

MARCH   17. 

115.  For  an    Improvement  in  Enenia-giving  Apparatus;    Benjamin  T.  Babbitt,  City 
of  New  York. 

Claim. — "  The  combination  of  the  portable  reseivoir,  the  flexible  tube,  and  the  noz- 
zle, to  I'orm  a  portable  apparatus,  for  the  jmrpose  <ji  giving  enemas  or  injections  by  hy- 
drostatic pressure." 
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116.  For  an  Improvement  in  Machinery  for  Felting  Hat   Bodies,-  James  B.  Blakslee, 
Newtown,  and  E.  R.  Barnes,  Brooklield,  Connecticut. 

Claim. — "Giving  to  the  endless  rotating  bed  of  felting  machines,  periods  of  rest 
during  the  continuous  motion  of  the  upper  decii." 

117.  For  an   Improvement  in  Power  Looms,-  John  L.  Cheney,  Lowell,  Mass. 
Claim. — "My  improved   picker  motion  or  mechanism,  as  made   with  a  guard   stand, 

and  rocker,  a  stationary  guide  and  a  stud  or  roller,  and  with  reference  to  the  picker  stafl'. 
Also,  so  arranging  the  top  bearing  surface  of  the  stand  of  the  rocker,  that  it  may  incline 
downward,  and  so  as  to  obtain  all  the  advantages  of  a  spring,  without  the  actual  appli- 
cation or  use  of  the  same,  meaning  to  claim  such  an  arrangement  of  the  top  surface, 
with  respect  to  the  rocker  and  staff,  as  an  improved  equivalent  to  the  spring." 

118.  For  an  Improvement  i?i  Lard  Lamps,-   Isaac  N.  Coffin,  Washington,  D.  C. 
Claim. — "The  combination  of  the  flat  inclined  wick  tubes,  at  right  angles  to  each 

other,  with  the  concave  reflector." 

119.  For  an   Improved  Rotary  Printing  Press,-  John  C.  Davis  and  Wm.  Miller,  Eliza- 
beth, New  Jersey. 

Claim. — "The  combination  of  the  rollers  with  the  shoes,  and  the  inclination  of  the 
ways  (or  planes),  and  the  upright  screws  for  operating  the  type  bed." 

120.  For  an  Improved  Mode  of  Veneering  the  Walls  of  Buildings,-  George  B.  Field. 
St.  Louis,  Missouri,  and  Benjamin  F.  Field,  Beloit,  Wisconsin. 

Claim. — "  The  mode  or  manner  of  securing  these  thin  plates  of  slate  or  marble,  to 
the  walls  and  ceilings  of  buildings  which  have  been  previou.-^ly  built,  meaning  the  com- 
bined arrangement  of  the  strips  of  wood,  cement,  and  screws,  or  the  alternative  method 
of  the  angle  irons  or  window  and  door  casings,  pilasters,  cornice  string  courses,  or  other 
ornnmentdl  attachments,  combined  with  the  cement,  for  the  same  purpose." 

121".  For  an  Improvement  in  Telegraphic  Repeaters,-  Moses  G.  Farmer,  Salem,  Mass., 
and  Asa  F.  Woodman,  Portland,  Maine. 
Claim. — "  The  use  of  a  mechanical  obstacle,  whereby,  when  the  independent  circuit 
has  broken  the  dependent  circuit  at  the  instrument,  the  dependent   circuit  is  prevented 
from  breakijig  the  independent  circuit." 

122.  For  an  Improved  Bill  Holder,-  E.  F.  French,  Franklin,  Vermont. 

Claim. — "The  yiockets  placed  between  the  two  lids  or  covers ;  the  pockets  and  lids 
being  connected  by  a  cord,  and  having  a  rod  or  axis  passing  through  them  at  one  end." 

123.  For  an  Improved  Gas  Generator,-  Alonzo  M.  Giles,  Boston,  Massachusetts. 
Claim. — "  The  inner  door  operating  whereby  the  heat  of  the  retort  is  rendered  much 

more  intense  and  uniform.     Also,  the  pipes,  in  combination  with  the  inner  door." 

124.  For  an  Improved  Hinge;   Kingston  Goddard,  Philadelphia,  Pennsylvania. 
Claim. — "  The  socket  in  the  end  (or  adjusted  to  the  end,  so  as  to  form  the  part  thereoQ, 

of  the  hinge  to  be  acted  upon  directly  by  a  torsion  bar — I  claim  only  the  hinges." 

125.  For  an  Improvement  in  Piano  Forte  Action;  James  A.  Gray,  Albany,  New  York. 
Claim. — "  The  application  of  a  spring  to  the  hammer  butt  and  jack-fly,  causing  the 

hammer  to  be  so  raised  and  kept  in  position  that  it  will  allow  the  jack-fly  free  play  un- 
der the  shoulder  of  the  haiiinu'r  butt,  when  the  key  is  pressed  down,  and  the  action  in 
motion.  Also,  the  application  of  the  hook  to  the  hammer  butt  and  jack-fly,  so  as  to 
cause  thcni  to  work  together  with  more  precision,  and  also  to  bring  the  hammer  to  its 
place  after  the  key  has  been  struck  and  released." 

126.  For  an  Impruvetnent  in  Machinery  for  Cleaning  and  Separatijig  Cotton,  Wool, 
Fur,  and  other  Fibrous  Materials;   Isaac  Hayden,  Lawrence,  Mass. 

Claim. — "  Increasing  the  area  of  the  trunk  above  the  screen,  or  making  it  larger 
towards  its  rear  end,  by  increasing  its  height  or  width,  or  both,  as  may  be  desirable,  so 
that  the  blast  of  air  which  conveys  the  materials  into  or  through  the  trunk,  will  move 
gradually  slower,  so  as  to  allow  the  light  and  fine,  or  such  portions  as  are  intended  to 
be  separated,  time  to  be  precipitated  and  pass  through  the  screen  before  the  air,  which 
holds  them  in  suspension,  escapes  from  or  passes  out  of  the  trunk.  Also,  in  combination 
with  a  trunk  made  gradually  larger  towards  its  rear  end,  I  claim  a  screen  of  woven  wire, 
or  twine,  arranged  upon  a  series  of  partitions." 
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127.  For  an  Improvement  in  Machines  for  Stuffing  Horse  Collars;  Wade  H.  Hawoith, 
Philadelphia,  Pennsylvania. 

Claim. — "  1st,  The  employment  of  two  stuffers,  stuflin^  against  each  other  from 
both  ends  of  the  collars,  when  such  stufl'ers  are  made  to  recede  automatically.  2d,  The 
employment  of  two  alternating  sets  of  such  stuflcrs,  for  stufling  both  rolls  of  the 
collars." 

128.  For  an  Improvement  in  Hernial  Trusses,-   Anccl  I.  Hardin,  Shelby,  N.  C. 
Claim. — "  The  position  and  application  of  the  lever." 

129.  For  an   Improvement  in  Harvesters;   Cornelius  HoUoway,  Assignor  to  James  B. 
Maney,  Pctersburgh,  Va. 

Claim. — "  In  combination  with  the  cam  connected  to  the  frame  by  a  link,  and  to  the 
tongue  by  a  strap  or  yoke,  the  slot  at  front,  and  the  lever  connexions  at  the  rear,  so  that 
the  machine  may  swing  forward  and  back  as  it  is  lowered  or  raised,  but  be  rigid  when 
the  draft  is  on." 

130.  For  an  Improvement  in  Printing  Presses;  Horace  Hoft,  Winchester,  Mass. 

"  My  invention  consists  in  a  peculiar  arrannfcment  of  parts,  whereby  the  'form  '  is 
properly  inked,  the  '  platen  '  drawn  underneath  the  '  form',  and  the  '  form  '  pressed  down 
upon  the  card  on  the  '  platen,'  and  the  'platen,'  after  the  card  has  received  its  impres- 
sion, is  forced  out  from  underneath  the  '  form.'  " 

Claim. — "  Operating  the  platen  by  means  of  the  cam,  slide,  and  arm,  connected  with 
the  '  platen  '  by  the  rod,  and  also  operating  the  plate  to  which  the  form  is  attached  by 
means  of  the  rod  connected  with  said  plate,  and  made  to  bear  against  the  face  of  the 
cam,  when  said  parts  are  arranged  so  that  the  platen  and  form  n)ay  be  operated  con- 
jointly by  the  cam.  Also,  in  combination  with  the  means  for  operating  the  platen,  the 
rotating  and  vibrating  ink  distributing  roller.  Also,  throwing  the  printed  card  from  the 
platen,  by  means  of  the  levers  attached  respectively  to  the  platen  and  plate." 

131.  For  an    Improved  Method  of  Cleansing   Fibrous    Materials;    John   Howarth, 
Salem,  Massachusetts. 

Claim. — "The  process  of  cleansing  fibrous  materials." 

132.  For  an   Improvement   in   Brick   Machines;  Almon  V.  Hough   and   Richard  W. 
Jones,  Green  Castle,  Indiana. 

"  The  nature  of  our  invention  consists  in  the  use  and  application  of  two  horizontal 
shafts,  within  a  perforated  moulding  chamber,  having  bval  or  (lunched  wings  on  one  side, 
and  arms  or  beaters  on  the  other  side,  acting  both  as  mixers  and  pressers,  revolving 
together  inversely,  cutting  oil"  from  above  a  sufiicicncy  of  mud  to  fill  the  moulds." 

Claim. — "  The  use  and  application  of  two  horizontal  shafts,  provided  with  oval  or 
flanchcd  wings  on  one  side,  and  arms  or  beaters  on  the  opposite  side,  in  the  lower  per- 
forated chamber,  and  in  combination  therewith,  for  the  purpose  of  moulding  and  press- 
ing the  brick." 

133.  For  an  Improvement  in  Harvesters;  Moses  G.  Hubbard,  Penn  Yan,  New  York. 

Claim. — "  A  shifting  seat,  when  constructed,  arranged,  and  combined  with  a  harves- 
ter." 

134.  For  an  Improved  Photographic  Plate  Vise;  John  W.  Jarboc,City  of  New  York* 

"  This  invention  consists  in  a  novel  mode  of  applying  and  securing  the  movable  jaw 
of  a  vise,  which  allows  it  to  be  moved  any  required  distance  to  suit  plates,  or  other  arti- 
cles of  various  sizes,  and  tightened  upon  the  article  in  a  very  expeditious  manner." 

Claim. — "The  combination  of  the  screw  and  its  attached  cam  with  the  movable  jaw, 
and  the  sliding  piece,  the  said  jaw,  and  sliding  piece,  working  in  separate  grooves,  or 
their  e(iuivalenl8." 

135.  FoT  an  Improved  Mode  of  Compensating  the  Local  Attraction  of  the  Magnetic 
Needle  on  Ships;  Calvin  Kline,  City  of  ISew  York. 

Claim. — "The  surrounding  metallic  ring  or  rings,  or  the  modifications  thereof,  con- 
structed, combined,  and  arranged   with  the  needle  of  a  compass." 

136.  For  an   Improvement  in  Fire  Arms;  Sewell  K.  Lovewell,  Gardner,  Mass. 
Claim. — "The  use  of  the  sj)indlc  applied  to  guns  of  any  size  and  calibre." 
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137.  For  an   Improvement  in    Convertible    Cider   Mill;    Samuel  Males,  Cincinnati. 
Ohio. 

Claim. — "  Rendering  the  tnachine  readily  convertible  from  a  cider  mill  to  a  corn 
sheller,  and  vice  versa,  by  making  the  concaves,  hoppers,  and  cross  beam,  in  the  'cylin- 
der' and  driving  gear,  being  the  same  in  both  cases." 

138.  For  an  Improvement  in  the  Construction  of  Gas  Burners;  John  McHenry,  Cin- 
cinnati, Ohio. 

Claim. — "  The  removable  disk  as  a  means  of  varying  the  size  of  the  throat  of  the 
burner." 

139.  For  an  Improved  Machine  for  Planing    Tapering  Staves;  Valentine  Munck, 
Carrolton,  Louisiana. 

Claim. — "  The  adjustable  table,  and  making  said  table  guide  with  cutting  head.  Also, 
in  combination  with  the  table  and  cutting  head,  the  angular  side  cutting  heads,  to  se- 
cure from  the  variation  of  the  table,  tapered  planing  on  the  edges  of  the  lumber." 

140.  For  an  Improvement  in  Seiving  Machines;   T.  J.  W.  Robertson,  City  of  New 
York. 

Claim. — "  Feeding  the  cloth  in  sewing  machines  by  means  of  a  hook  having  one  or 
more  points." 

141.  For  an  Improvement  in  Cast  Iron  Car    Wheels  for  Railroads;  James  M.  Ross, 
Springfield,  Massachusetts. 

Claim. — "  My  mode  of  constructing  the  plate,  viz  :  by  gradually  increasing  the  thick- 
ness of  the  disk  as  it  recedes  from  the  hub  and  tread  of  the  wheel." 

142.  For  an  Improveme7it  in  the  Bur7ier  of  Bur?iing  Fluid  Lamps;  Rufus  W.  Sargent, 
Philadelphia,  Pennsylvania. 

Claim. — "  1st,  The  making  of  the  chamber  for  the  heating  flame  in  lamps  in  which 
burning  fluid,  spirit  gas,  or  other  highly  volatile  fluid  is  used,  so  that  it  nearly  or  wholly 
surrounds  the  chamber  in  which  the  gas  is  generated,  in  order  that  the  heating  flame 
being  sheltered  from  the  outer  air,  and  confined  within  the  outer  chamber,  and  in  im- 
mediate contact  with  the  inner  chamber,  may  effect  its  purpose  more  steadily  and  with 
less  consumption  of  fluid.  2d,  Surrounding  the  burner  tube  with  a  wick  and  pack- 
ing, in  order  to  supply  the  heating  flame  with  fluid,  and  the  making  of  the  burner  tube 
with  a  flanch  and  shoulder,  in  order  to  aflbrd  space  for  said  wick  and  packing,  and  the 
perforating  the  burner  tube  with  apertures  through  which  said  wick  may  be  supplied 
with  fluid.  3d,  The  regulator  movable  up  down  upon  the  burner  tube,  in  order  to  regu- 
late and  control  the  heating  flame." 

143.  For  an  Improved  Machine  for  Cutting  and  Bending  Sheet  Metal;  Elliot  Savage, 
East  Berlin,  Connecticut. 

Claim. — "  Constructing  and  arranging  the  frame  which  carries  the  clamps  with  re- 
spect to  that  which  carries  the  cutters,  that  is,  so  that  while  the  clamps  are  being  forced 
together  or  made  to  seize  a  plate  of  metal,  they  shall  not  spread  the  cutters  apart.  Also, 
the  mode  of  constructing  the  compound  lever  of  the  bending  rollers,  and  arranging  the 
rollers  thereon  ;  the  said  compound  lever  being  composed  of  a  bent  lever  and  an  arm, 
and  the  rollers  being  applied  to  them  respectively.  Also,  combining  with  the  clamps, 
their  crank  shaft  and  the  bending  rollers,  the  auxiliary  crank  shaft,  or  equivalent  means, 
by  which  the  bending  roller  may  be  rotated  independently  of  force  applied  through  the 
clamps,  and  so  that  the  middle  of  the  metallic  plate  shall  not  be  subjected  to  injurious 
strains  by  the  bending  rollers." 

144.  For  an  Improved  Portable  Reciprocating  Circular  Sawing  Machine;  Osborne 
E.  Stephens,  McCall's  Ferry,  Penna. 

Claim. — "  A  saw  arranged  to  traverse  horizontally,  so  as  to  cut  a  score  in  one  side 
of  the  log  to  be  sawed,  and  then  moved  perpendicularly,  so  as  to  traverse  horizontally 
in  the  opposite  direction,  to  cut  a  score  in  the  opposite  side  of  the  log  to  correspond 
with,  and  cut  into,  the  first  score,  and  cut  offa  portion  of  the  log.  Also,  the  devices 
for  changing  automatically  or  by  hand,  the  motion  of  the  carriage  which  traverses  the 
saw  horizontally  in  each  direction.  Also,  the  devices  for  changing  automatically,  or  by 
hand,  the  motion  of  the  carriage  that  traverses  the  saw  perpendicularly,  Also,  the  latches 
arranged  to  fill  the  scores  in  the  guide,  so  as  to  let  it  slip  by  the  locking  lever  " 
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145.  For  an  Improvement  in  Mowing  Machines;   John  Taggart,  Roxbury,  Mass. 
Claim. — "  A  series  of  rotary  cutters,  working  in   recesses  or  guides,  in  combination 

with  a  knife  sharpener." 

146.  For  an  Improvement  in  Metallic  Seals;   Joseph  Wappenstcin,  Philadelphia,  Pa. 
Claim. — "  A  metallic  seal  wafer  or  fastening  for  securing  letters,  packages,  &c.,  com- 
posed of  two  pieces  united  together,  and  to  the  thing  to  be  fastened." 

147.  For  an  Improvement  in  Machines  fur  Graduating  Carpenters'  Squares;  Hcman 
Whipple,  yhaftsbur)",  Vermont. 

Claim. — "  1st,  Tlic  scale  index  mounted  upon  the  carriage,  and  regulating  the  extent 
of  motion  given  to  said  carriage  from  the  truck  and  pusher  point,  whereby  the  length 
of  the  division  mark  is  determined,  and  the  cut  made  from  the  edge  of  the  square.  2d, 
The  arrangement  of  the  rack  lever,  and  its  actuating  cam  or  pin,  pawl,  rod,  and  weight, 
or  its  equivalent,  for  moving  and  adjusting  the  index  to  be  acted  on  by  the  pusher.  3d, 
Arranging  the  graver  stocks  within  the  carriage,  when  said  graver  stocks  are  governed 
by  the  levers,  adjustinq;  rail,  and  springs  and  rods,  or  equivalents,  for  pressing  down  the 
gravers  in  cutting,  and  thus  lifting  the  same  up  oil"  the  square  while  returning.  4th, 
The  arrangement  of  the  scroll  cam,  anvil,  or  bed,  rod,  lever,  latch,  incline  wedge,  and 
clutch  or  friction  lever,  for  moving  said  bed  and  its  square  endwise,  the  required  inte- 
gral part  between  each  stroke  of  the  gravers,  and  then  stopping  the  machine  when  the 
divisions  are  completed.  5th,  The  manner  of  securing  the  gravers  in  place,  and  bring- 
ing them  to  the  exact  position  in  the  stocks  by  means  of  the  mortise  bolt." 

148.  For  an  Improvement  in  Machines  for  Unmaking  Rope  or  Cordage;  Joseph 
Wood,  Brooklyn,  2\'ew  York. 

Claim. — "The  combination  of  the  rotating  roller  head  and  the  pointed  mandrel." 

149.  For  an  Improvement  in  Combs;  Thomas  L.  Calkins,  Assignor  to  self  and  J.  W. 
Bliss,  Hartford,  Connecticut. 

Claim. — "  The  use  of  the  sheath." 

150.  Four  an  Improved  Piston  for  a  Muzzle-Loading  Gun;  John  F.  Foster  and  Jacob 
I.  Banta,  Jersey  City,  Mew  Jersey,  Assignors  to  selves  and  James  H.Banta,  Picr- 
mont,  New  York. 

Claim. — "The  conical  packing  rings  on  the  piston.  Also,  the  barbed  fingers,  in 
combination  with  the  piston,  to  seize  and  draw  in  the  ordinar}'  cartridge." 

151.  For  an  Improved  Hand  Printing  Pre.ss;  Francis  S.  Coburn,  Ipswich,  Assignor 
to  W.  W.  Messer,  Boston,  Massachusetts,  and  George  F.  Gray,  Albany,  IS'.  Y. 

Claim. — "The  application  or  arrangement  of  the  stops,  and  the  spring,  with  respect 
to  the  frame  and  the  lever,  and  so  as  to  arrest  the  upward  movement  of  the  roller." 

152.  For  an  Improvement  in  Rope  Manufacture;  Michael  H.  Johnson,  St.  Louis,  Mo. 
Claim. — "  As  an  improvement  in  the  manufacture  of  hemp  rope  from  the  raw  sliver, 

the  combination  of  the  condensing  rollers  with  the  callender  roller  and  bobbin,  whereby 
the  sliver  may  be  condensed  to  a  greater  degree  th;>n  is  admitted  under  the  ordinary 
circumstances,  governing  the  aforesaid  manufacture  with  advantage." 

153.  For  an  Improvement  in  Machines  for  Paring  Apples;  Benjamin  F.  Joslyn,  W^or- 
cestcr,  Massachusetts. 

"This  invention  consists  in  the  employment  or  use  of  stationary  or  rotating  spurs, 
attached  to  the  knife  rod,  and  placed  relativly  in  an  oblique  position,  and  in  the  em- 
ployment or  use  of  a  sliding  mandrel,  the  parts  being  so  arranged  that  the  s|)urs  by  the 
rotation  of  the  apple  will  feed  the  apple  to  the  cutter,  and  cause  the  apple  to  be  pared 
in  a  perfect  manner." 

Claim. — "  The  spurs,  either  rotating  or  stationary,  attached  or  connected  to  the  cut- 
ter rod,  and  placed  obliquely  or  angularly  with  the  apple  or  its  axis  of  rotation,  when 
said  spurs  are  used  in  connexion  with  a  sliding  mandrel,  for  the  purpose  of  feeding  the 
apple  to  the  cutter." 

154.  For  an  Improvement  in  Bahif  Walkers;  Joseph  Thomas,  Assignor  to  self  and 
Charles  A.  Durgin,  Brooklyn,  New  York. 

Claim. — "The  combination  and  arrangement  of  a  circular  cushion,  having  attached 
thereto  straps  for  coniining  the  child  in  a  vertical  position,  and  also  allowing  it  to  turn 


336  American  Patents. 

at  will  within  the  cushion,  which  is  phiced  upon  vertical  adjustable  legs,  for  the  purpose 
of  suiting  tlic  height  of  the  child,  whereby  I  am  cnahlcd  to  make  a  cheap  and  useful 
article  of  furniture,  protecting  the  child  from  injury,  and  assisting  it  in  wallving." 

155.  For  a  Fireman's  Mask  and  Respirator;  Israel  P.  Nelson,  Assignor  to  self,  and 
George  N.  Davis,  Cambridge,  Mass. 

Claim. — "  The  mask  with  its  tubes  and  valves." 

156.  For  an  Improvement   in   Machinery  for   Combing   Wool,-   Michael  H.  Simpson, 
Boston,  Mass. ;  ante-dated  Sept.  17,  1856. 

Claim. — "  The  combination  and  arrangement  of  an  extra  doficr  and  stripper,  (or  the 
equivalents  therefor,^  with  the  main  card  cylinder,  the  combing  dofler,  and  the  combing 
belt.  Also,  the  improved  arrangement  and  construction  of  the  draft  rollers,  with  res- 
pect to  each  other  and  the  combing  belt.  Also,  mailing  the  wires  of  the  fringe  belt  to 
extend  below  the  table,  and  to  run  through  a  passage  formed  between  the  part  and  the 
combing  belt,  or  in  the  belt.  Also,  combining  with  the  curved  plate,  when  such  is  em- 
ployed in  connexion  with  the  doffcr  and  the  combing  belt,  a  steam  heating  chamber,  or 
other  suitable  means  of  heating  such  plate." 

157.  For  an   Improvement  in  Machines  for  Combing  Fibrous  Materials;  Milton  D. 
Whipple,  Charlestown,  Assignor  to  A.  B.  Ely,  Boston,  Mass. 

Claim, — "  Inclining  the  comb  teeth  to  the  axis  of  the  cylinder,  and  covering  them 
with  the  guard  at  the  point  of  draft." 

158.  For  an  Improved  Screw  Wrench;  Benjamin  F.  Joslyn,  Worcester,  Mass. 

"This  invention  consists  in  having  the  shank  of  the  lower  and  stationary  jaw  of  the 
wrench  made  hollow,  so  as  to  receive  the  bar  of  the  sliding  jaw,  and  also  to  receive  the 
screw  which  is  fitted  within  the  hollow  shank,  by  the  side  of  the  bar  of  the  sliding  jaw, 
and  also  to  receive  the  screw  passing  through  a  projection  on  the  lower  end  of  the  bar 
of  the  sliding  jaw,  whereby  a  strong  and  durable  wrench  is  obtained." 

Claim. — "The  hollow  shank  with  the  bar  of  the  sliding  jaw  fitted  therein,  when  the 
above  parts  are  used  in  connexion  with  the  screw  placed  within  the  hollow  shank,  and 
by  the  side  of  the  bar,  the  screw  passing  through  the  projection  on  the  ends  of  the  bar." 

159.  For  an  Improvement  in  Harrows;  Sidney  S.  Hogle,  York,  Ohio. 

Claim. — "  Causing  the  forward  movement  of  a  pivoted  horizontal  harrow,  to  impart 
a  rotary  motion  thereto  by  means  of  the  auxiliary  action  of  a  weighted  ••oiler,  or  its 
equivalent,  upon  one  side  or  the  other  of  said  harrow." 

MARCH  24. 

160.  For  an  Improvement  in  Cordage  Machines;  James  P.  Arnold,  Louisville,  Ky, 

"  My  invention  relates  to  that  class  of  cordage  machines  in  which  two  or  more  strands 
are  twisted  in  the  same  machine,  independently  of  each  other,  and  then  combined  by 
being  twisted  together  to  form  a  cord." 

Claim. — "  1st,  Flattening  the  outer  end  of  the  nose  tube.  2d,  The  wedge-shaped 
opening  between  the  faces  of  the  upper  portion  of  the  jaws  of  the  nippers.  :jd.  Con- 
structing the  movable  jaw  of  the  rotary  nippers,  so  that  it  can  yield  in  any  direction." 

161.  For  an  Improvement  in   Casting  Railway  Car    Wheels^-    Norman  Aylsworth, 
Rochester,  New  York. 

Claim. — "The  construction  of  the  partially  tubular  core  for  the  centre  of  railroad  car 
wheels,  the  tube  being  formed  to  within  a  short  distance  of  the  end  of  said  core,  and 
communicating  with  the  lateral  passages." 

162.  For  an  Improvement  in  Rotary  Pumps;  Abel  Barker,  Honesdale,  Penna. 

Claim. — "  Operating  the  two  valves  by  means  of  independent  attachments,  which 
arc  actuated  by  cam  grooves  in  the  side  casings  of  the  pump,  when  said  valves  are 
made  to  work  in  separate  chambers,  in  such  a  manner  that  if  either  valve  should  get 
out  of  order,  the  said  valve  and  its  attachments,  and  also  the  side  casing  on  that  side 
of  the  pump,  may  be  detached  from  the  pump,  without  interfering  with  the  perfect  action 
of  the  other  valve." 
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163.  For  an  Impruvement  in  Manufacturing  Cotton  Flannel;  Albert  S.  Carleton, 
Clinton,  Massachusetts. 

Claim. — "  The  fabric  or  cotton  flannel  having  a  foundation  of  liard  thread,  and  an 
extra  filling  of  soft  yarn  upon  one  or  both  sides,  from  which  a  nap  is  raised." 

164.  For  an  Improved  Method  of  Lubricating  Under  Pressure,-  Jacob  D.  Custer,  Nor- 
ristown,  Pennsylvania. 

"The  nature  of  my  invention  consists  informing  a  chambered  oil  cup,  for  oiling 
steam  chests,  steam  cylinders,  steam  hammers,  &c.,  by  using  a  globe  or  oil  chamber, 
and  an  upper  and  lower  vertical  centre  stop  or  valve,  operated  by  a  vertical  revolving 
cup  on  a  vertical  cylindrical  stem,  a  vertical  stuffing  box,  vertical  screws,  and  two  hori- 
zontal handles,  all  so  arranged  as  to  form  unyielding  seats,  and  permanent,  tight,  and 
durable  centre  valves,  which  will  outlast  the  best  engines." 

Claim. — "The  vertical  revolving  cup,  attached  to  the  vertical  revolving  cylindrical 
stem,  the  grinding  or  solid  centre  valve  at  the  bottom,  the  screw  and  its  grinding  or 
solid  centre  valve,  the  handles,  and  the  stuffing  box,  all  so  combined  as  to  form  a  sub- 
stantial-vertical centre  stop  revolving  cup,  steam  chest,  and  steam  cylinder  oil  cup,  for 
steam  engines,  steam  hammers,  &c.,  using  for  that  purpose  brass  or  any  other  metal, 
which  may  be  deemed  best." 

165.  For  an    Improvement  in  Shirt  Studs,-   .lohn  P.  Derby,  CaTcndish,  Vermont. 
Claim. — "  1st,  Widening  the  wire  at  its  base  for  the  purpose  of  preventing  the  stud 

from  turning  in  the  shirt.     2d,  The  olfset  in  the  coil  for  the  purpose  of  preventing  the 
disengagement  and  loss  of  the  stud." 

160.  For  an  Improvement  in  Harvesting  Machines,-  George  Esterly,  Heart  Prairie, 
Wisconsin. 

'•The  nature  of  my  invention  relates  to  the  construction  of  the  frame  of  a  harvesting 
machine,  with  a  view  to  its  being  better  balanced  and  adjusted  on  its  supports,  and  in 
preventing  side  draft." 

Claim. — •'  Connecting  the  leading  truck  to  the  main  frame  by  means  of  a  rigid  reach 
or  secondary  frame,  when  said  reach  or  frame  is  pivoted  to  the  rear  end  of  the  muin 
frame,  and  united  to  the  truck  by  a  king  bolt,  and  arranged  in  relation  to  the  driving- 
wheel,  main  frame,  and  platform.  Also,  the  forked  lever,  lifting-piei^e,  and  spring  dogs, 
combined  and  operating  together  for  lowering  the  sickle  beam." 

167.  For  an  Improvement  in  Weather  Strips  for  Doors.  Windows,  c^c;  John  T.  Fos- 
ter and  Jacob  J.  Banta,  Jersey  Ci'y,  New  Jersey,  and  James  H.  Banta,  Piermont, 
New  York. 

"The  nature  of  our  invention  consists  in  the  use  of  one  or  more  strips  of  metal  or 
similar  substance,  inserted  within  deep  narrow  grooves  or  mortises,  on  one  or  more  sides 
of  a  door  or  window,  and  sustained  by  pins  in  diagonal  slots,  in  such  a  manner  that 
the  shutting  of  the  door  or  window  forces  out  the  metallic  slip  or  bar,  bringing  its  edge 
into  contact  with  the  sill  or  post  of  the  door,  excluding  all  wind,  dust,  &c. ;  and  we 
also  make  use  of  said  weather  strips  on  the  side  of  the  door,  as  a  locking  bar,  when 
desired." 

Claim. — "  Constructing  weather  strips  with  diagonal  slots  taking  pins  in  the  door, 
in  such  a  manner  that  an  endwise  motion  given  to  said  strip  in  shutting  the  door,  shall 
cause  the  weather  strip  to  press  on  to  the  sill  or  casing.  Also,  the  manner  of  hanging 
the  vertical  weather  strip,  in  connexion  with  the  upjxT  and  lower  weather  strip,  so  that 
the  endwise  motion  of  the  latter   strips  shall  force   said  strip  against   the  vertical  dour 

})OSt." 

168.  For  an  Improvement  in  Rotary  Pumps,-  George  W.  Griswold,  Carbondale,  P.i. 
"  The    nature  of  my  invention   relates   more   especially  to   the  arrangement    of  the 

eccentrics  within  th(!  drum  or  cylinder,  and  to  the  manner  of  operating  the  cut-oil's  in 
connexion  with  such  eccentrics." 

Claim. — "  The  double  eccentrics,  with  their  disks  or  plates,  formed  in  one  piece, 
when  operating  in  a  drum  or  cylinder." 

169.  For  an  Improved  Method  of  Operating  Double  Carriages  in  Saw-Mills,-  Franklin 
B.  Kendall,  Bath,  Maine. 

Claim. — "  Combining  the  devices." 
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170.  For  an   Improvement  in    Clamps  for  Brooms;  Samuel  Mason,  Indian  Springs, 
Maryland. 

Claim. — "  So  uniting  the  hinged  portion  of  the  case  to  the  handle,  by  means  of  a 
thong,  cord,  or  wire,  as  that  the  leverage  of  the  handle  may  be  used  for  closing  said 
hinged  portion — thus  firmly  closing  the  case  on  the  material  to  hold  it  rigidly  in  the 
case,  and  to  strengthen  the  middle  portions  of  the  clasp." 

171.  For  an  Improvement  in  Rigging  Vessels,-  George  F.  Trescot,  Charleston,  South 
Carolina. 

Claim. — "  A  separate  and  distinct  sail  and  yard,  which  I  call  a  storm-yard,  and  sail 
on  the  lower  mast,  so  that  in  event  of  a  ship  losing  her  top-masts,  or  head  of  lower  masts  , 
would  still  have  her  storm  sails  to  work  oft"  a  lee  shore,  and  by  the  division  of  the  shrouds, 
the  masts  are  better  secured,  though  longer,  and  no  more  weight  aloft  than  usual." 

172.  For  an  Improvement  in   Machines  for   Breaking   Slabs  or  Blochs  of  Stone  iniu 
Regular  Forms,-   Ira  Merrill,  Shelbourne  Falls,  Massachusetts. 

Claim. — "  Breaking  stone  into  regular  forms  by  pressure  and  percussion,  when  both 
are  applied  at  the  same  time  to  the  slab  or  block  of  stone  to  be  broken." 

173.  For  an    Improved  Apparatus  for  Making  Nitric  Acid,-  Philip  O'ReiJIy,  Provi- 
dence, Rhode  Island. 

Claim. — "  Purifying  nitric  acid,  in  the  manufacture  from  chlorine  and  nitrous  fumes.'' 

174.  For   an  Improvement  in  Pocket  Lanterns,-   Andrew  Ralston,  West  Middletowu, 
Pennsylvania. 

Claim. — "  The  sliding  cap,  the  cap,  and  the  wick  tube,  with  its  two  rings  or  disks." 
17.5.  For  an  Improved  Water-Wheel,-  Samuel  Reynolds,  Oswego,  New  York. 

Claim. — "The  radial  floats  above  the  horizontal  plane,  in  combination  with  the 
buckets  or  floats  below  said  plane,  constructed  narrowed  where  tbey  join  the  radial 
floats,  gradually  increasing  in  width  outwardly,  in  depth  downwards,  with  an  inclina- 
tion towards  the  centre  to  their  termination,  making  the  outlet  to  discharge  the  water 
deeper  towards  the  centre  thau  towards  the  periphery ." 

176.  For  an  Improvement  In  Processes  for  Preparing  Fertilizers,-  Lawrence  Rcid, 
Barren  Island,  New  York. 

"The  nature  of  my  invention  consists  in  making  a  combination  of  animal  and  earthy 
matters  with  saline  ingredients,  iti  such  proportion  and  prepared  in  such  manner  as  will 
form  a  compound  of  salts  of  amnoonia,  super-sulphate  of  lime,  su]{)hate,  dried  clay,  and 
animal  matters  (all  established  fertilizers j,  producing  this  result  by  the  treatment  of 
animal  or  fish  oifal,  with  sulphuric  acid,  water,  bones,  and  clay," 

Claim. — "  Treating  with  acid  only  the  liquid  parts  of  the  animal  matter,  after  the 
same  has  been  boiled  or  treated  by  high  pressure  steam,  and  tiien  treating  the  same  with 
bone  dust  and  absorbents." 

177.  For  an  Improved  Portable  Cross-eut  Sawing  Machine,-    Stephen  Scotton,  Rich- 
mond, Indiana. 

"  The  nature  of  my  invention  consists  in  placing  a  reciprocating  saw  upon  a  loco- 
motive frame  work — the  engine  being  placed  at  right  angles  with  the  line  of  motion  of 
the  carriage — the  saw  sliiles  being  borne  in  adjustable  guides,  which  allow  it  to  be  used 
in  a  iiorizontal  movement  in  felling  trees,  and  in  a  perpendicular  for  logging  oft"  together 
with  two  circular  saws  in  swinging  frames — the  one  swinging  horizontally,  the  other 
perpendicularly." 

Claim. — "  1st,  The  combination  of  the  saw  in  swinging  frames,  in  combination  with 
the  locomotive  carriage.  2d,  The  combination  of  saw  and  frame  with  the  swinging 
saw  table  and  sliding  bar.  3d,  Saw  in  horizontal  swinging  frame,  in  combination  with 
the  locomotive  carriage." 

178.  Y or  a.-n  Improvement  in  Steam  Brakes  for  Railroad  Cars;  Theophilus  E.  Sickels, 
Kennett  Square,  Pennsylvania. 

Claim.— ^'  The  so  combining  the  use  of  steam,  or  its  equivalent,  with  the  brakes  of 
tailroad  cars,  as  that  the  steam  shall  hold  the  brakes  from  the  wheels,  and  its  partial 
Use  or  disuse  admit  a  weight  or  spring  to  apply  said  brakes." 

179.  For  an  Improvement  in  Operating  Ships'  Windlass;  Norman  Smith,  Stonington, 
Connecticut. 

Claim. — "  Operating  the  windlass  for  raising  anchors,  and  for  other  purposes,  on  ship 
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board,  by  means  of  a  crank  or  eccentric  on  the  axis  of  a  capstan,  or  other  upriglit  shaft, 
through  the  medium  of  pawls  attached  to  levers,  and  working  in  ratchets  on  the  wind- 
lass beam." 

180.  For  an  Improved  Grappling  and  Dredging  Machine,-  Augustus  Stoncr,  Mount 
Joy,  Pennsj-jvania. 

Claim. — "The  combination  of  the  machine,  the  supporting  and  lever-shifting  cross- 
piece,  the  mitred  shovels,  the  ring,  or  its  equivalent,  to  sustain  the  apparatus  and 
chains,  so  linked  and  constructed  to  operate  all  the  levers  simultaneously,  and  sustain- 
ing the  cross-piece  aforesaid." 

181.  For  an  Iinprovemenf  in   Mangles;  Richard  A.  Stratton,  Philadelphia,  Penna. 
Claim. — "  The   rollers,  in  combination  with  the  movable  roller,  arranged  and  driven. 

for  the  purpose  of  actin'.^  upon  the  roller,  in  such  a  manner  that  the  cloth  on  the  same 
may  be  etTiciently  mangled  without  winding  it  from  one  roller  to  another,  and  for  the 
purpose  of  removing  and  replacing  the  said  roller  with  facility." 

182.  For  Improved  Saw-Mill  Dogs;  John  A.  Taplin,  Fishkill,  New  York. 

Claim. — "The  double  arm  rocking  dogs,  constructed,  arranged,  and  operating  in  con^ 
iicxion  with  the  wedges,  in  combination  with  the  traversing  carriage." 

183.  For  an  Improved  Carpenters'  Plane,-   M.  B.  Tidcy,  Ithaca,  New  York. 

Claim. — "The  ap()lication  to  the  cavity  of  the  plane  stock  of  a  metallic  bit-case,  and 
so  applying  it,  that  its  lower  extremity  shall  constitute  a  part  of  the  plane's  face." 

181.  For  an  Improved  Mode  of  Attaching  Hubs  to  Axles,-   James  M.  White,  Xenia, 
Ohio. 
Claim. — "The  combination   of  the  parts  marked." 

185.  For  an  Improvement  in  Locks,-   William  Whiting,  Roxbury.and  Henry  Pickford, 
Boston,  Massachusetts. 
Claim. — "  Holding   the  slides  in  the  exact  position  to  which   they  are   raised  by  the 
tumblers,  by  the  pressure  of  an  elastic  cushion,  or  its  equivalent." 

136.  For  an  Improved  M)de  of  ReL^ulnfing  Vehciti/,  and  Furling  the  Sails  of  Windr 
Wheels;    Frederick  W.  Witting,  Twelve  Mile  Coletto  Gin,  Texas. 

"The  nature  of  my  invention  consists  in  the  peculiar  arrangement  of  parts,  or  the 
means  employed  for  regulating  the  sails,  whereby  they  may,  by  the  action  of  the  wind, 
be  turned  more  or  less  obliquely  with  it,  and  cause  the  wheel  to  rotate  with  equal  speed, 
however  mucli  the  wind  may  vary  in  velocity.  Also,  in  the  peculiar  means  employed 
for  folding  ami  unfolding  the  sails." 

Claim. — "Connecting  the  spindles  to  the  sliding-rod,  by  means  of  the  part  pinions 
or  segments,  and  a  rack.  Also,  furling  and  unfurling  the  sails  by  means  of  the  drums 
attached  to  the  rod,  and  the  cords  attached  to  the  drums  and  sails." 

187.  For  an  Improved  Circular  Sawing  Machine;  George  F.  Woolston,  Washington, 

District  of  Columbia. 

Claim. — "  1st,  The  application  and  use  of  guard  plates,  in  combination   with  knives 

or  cutters  formed  in  saws,  or  inserted  therein.     tJd,  The   manner  of  applying   the  said 

plates,  holding  them  firmly,  and  so  adjusting  them  as  to  prevent  vibration  of  the  saw." 

183.  For  an  Improved  Method  of  Regulating  Velocity  (f  Wind-Wheels ;  A.  W.Wood, 
Milwaukie,  Wisconsin. 
Claim. — "Enclosing  the  wind  within  a  cylindricil  case  formed  of  two  rows  or  series 
of  vertical  slats,  one  row  or  scries  of  which  is  placed  in  a  reverse  position  to  the  other, 
and  encompassing  said  case  with  a  gate,  which  may  be  raised  and  lowered  on  said  case 
in  anv  proper  manner,  the  above  parts  being  constructed  and  arranged  for  the  pur[)ose 
of  regulating  the  speed  of  the  wind-wheel." 

189.  For  an  Improvement  in  Smut  Machines;  William  Zimmerman,  Quincy,  III. 

"The  nature  of  my  invention  consists  in  a  series  of  stationary  and  revolving  cylin- 
ders, arranged  on  disks  from  their  centre  outwards,  roughened  on  both  sides,  so  as  to 
scour  and  clean  the  grain  as  it  passes  between  them  successively." 

Claim. — "  A  series  of  stationary  and  revolving  cylinders,  arranged  on  disks,  or  their 
equivalents,  from  the  centre  outwards." 
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]  90.  For  an  Improvement  in  Railroads;  Hiram  Carpenter,  City  of  IVew  York,  Assignor 
to  the  American  Iron  Railway  Company. 

"  The  nature  of  my  invention  relates  to  the  chair  and  its  support,  the  object  being 
to  malie  an  iron  superstructure,  cheap,  durable,  and  with  the  requisite  spring  or  yield 
to  the  rolling  stock,  without  the  use  of  bolts,  keys,  &c." 

Claim. — "  In  combination  with  the  tie  and  pedestal  cast  in  one  piece,  the  chairs,  so 
constructed  as  to  fit  in  or  on  said  pedestals,  and  to  hold  the  rails  without  the  use  of 
bolts,  spikes,  or  keys." 

191,  For  an  Improvement  in  Feedins:  Drill  Shaft;  George  C.  Taft,  Assignor  to  Henry 
W.  Mason,  Worcester,  Massachusetts. 

Claim. — "  Combining  the  pawl  with  the  vibrator  lever,  by  a  secondary  lever  and 
spring  applied  to  them." 

MARCH  31. 

192.  For  an  Improvement  in  Fhntghs;  Elliot  Andrus,  Geneva,  New  York. 

Claim. — "  'J'he  frame  for  the  purpose  of  holding  the  mould  board,  attaching  the 
handle,  and  supporting  the  end  of  the  wheel-shaft.  Also,  the  manner  of  attaching  the 
mould  boarii  upon  pivot  points,  in  combination  with  the  lock  and  links.  Also,  the  com- 
bination of  tl;e  wheel  cams  and  friction  roller,  or  their  equivalents,  to  produce  the  oscil- 
lating rmnion  of  the  mould  board." 

19.3.  Foran  Improventeni  in  Grade  Delineators;  George  R.  Clark  and  Samuel  Adams, 
Antioch,  California. 
Claim. — "  1st,  The  use  of  a  pendulum,  or  its  equivalent,  operated  upon  by  gravitation, 
in  combination  with  the  cones  and  the  friction  wheels,  or  their  equivalent.  2d,  In  com- 
bination with  the  pendulum  and  the  cones,  the  arrangement  of  the  arms,  the  bars,  and 
the  slides,  to  move  the  friction  rollers  along  the  cones.  3d,  Combining  the  pendulum, 
or  its  equivalent,  with  the  paper  rolls  and  grade  pen,  or  cither  of  them,  in  such  a  manner 
that  their  respective  motions  may  produce  correct  horizontal  and  vertical  scales,  or  a 
profile  of  the  ground  traveled  over  by  the  carriage." 

194.  For  an  Improvement  in  Manufacturing  Yarns  from  mixed  Cotton  and  Wool; 
George  S.  Bradford,  Sandlake,  JN'ew  York. 

Claim. — "  (^larding  through  the  finisher,  the  drawing  made  by  covering  an  evenly 
prepared  cotton  drawing  with  wool,  thereby  leaving  most  of  the  wool  on  the  outside 
of  the  finished  roving  card,  without  carding  the  cotton  through  any  wool  carding  machine 
but  the  finisher,  and  hence  leaving  the  staple  of  the  cotton  straight  in  the  finished 
roving." 
19-5.  For  I'uriuble  Boats;   Robert  C.  Buchanan,  Baltimore,  Maryland. 

Claim. — "The  portable  boat,  the  same  consisting  of  the  portable  skeleton  frame 
work,  and  un|)reparcd  canvass,  secured  to  the  frame  work  by  lashings." 

I9fi.  Y Of  ^n  Improvement  in  Steam  Drying  Cylinders;  John  Booth,  Pawtucket,  R.  I. 

Claim. — "The  arrangement  of  the  steam  and  water  pipes  at  one  end  of  a  drying 
cylinder." 

197.  For   an   Improvement   in    Corn  Cultivators;   John  B.  Baker,  Onondaga,  N.  Y. 

"  The  nature  of  my  invention  consists  in  constructing  the  forward  adjusting  bar,  with 
circular  brace  in  front  or  are,  which  serves  the  double  jnirpose  of  brace  to  said  bar,  and 
offender  to  push  the  stalks  aside  without  breaking  them." 

Claim. — "  The  arc  or  fender,  in  combination  with  the  adjusting  bar,  whereby  the 
stalks  are  laid  aside,  and  the  said  bar  rendered  much  more  durable." 

198.  Foran  Improvement  in  Gang  Ploughs;   Jesse  Frye,  Springfield,  Illinois. 

"  My  invention  relates  to  a  gang  or  series  of  ploughs,  so  combined  with  a  set  of  sup- 
porting and  guiding  wheels  and  a  frame,  as  that  the  conductor  mounted  on  the  plough 
can  adjust  the  width  of  the  furrow  slices,  the  depth  and  direction  of  the  furrows,  direct 
the  turning  of  the  plough  at  the  end  of  the  land,  and  all  other  things  necessary  to  the 
perfect  guidance  and  operation  of  the  plough  in  question." 

Claim.' — "  The  so  hanging  of  a  gang  or  series  of  ploughs  upon  their  stock  and  beam, 
as  that  the  conductor  upon  his  seat  may,  by  a  system  of  hand  levers  and  connecting 
rods,  adjust  said  scries  of  ploughs  to  any  desired  depth  or  width  of  furrow." 
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199.  For  an  Improvement  in  Brick  Machines,-  James  A.  Dorr,  Ira  Hersey,and  Edward 
G.  Oldfield,  City  of  Now  York. 

Claim. — "  Tho  combination  of  the  cams,  eccentrics,  and  slotted  projection,  attached 
to  a  strap,  with  the  rollers,  beam,  and  lower  pistons." 
300.  For  an   Improved  Lock;  V.  R.  David,  Newark,  Illinois. 

"  .My  invention  consists  in  the  employment  or  use  of  a  stop,  applied  to  the  lock  and 
arranged  and  operated  in  a  peculiar  manner,  whereby  the  bolt  is  prevented  from  being 
moved  till  the  stop  is  moved  free  from  it,  and  the  lock  thereby  rendered  extremely  difii- 
cult  to  pick."' 

Claim. — "The  bar,  with  projection  attached,  in  combination  with  the  slide  fitted 
within  the  slotted  chamber,  the  above  parts  being  arranged  and  used  in  connexion  with 
the  bolt." 

201.  For  an  Improvement  in  Sleeve  Buttons;   John  P.  Derby,  Boston,  Mass. 

Claim. — "The  lever,  which  is  used  by  increasing  the  distance  between  the  joint  and 
the  face  plate  by  the  means  of  a  post,  so  shaped  that  the  arm  can  be  raised  and  depress- 
ed, said  arrangement  allowing  the  fastener  to  be  entirely  operated  from  the  face  sides, 
in  securing  it  to,  and  detaching  it  from,  the  wrist  bands." 

202.  For  an  Improved  Bullet  Mould;  Henry  I,.  De  Zeng,  Geneva,  New  York. 
Claim. — "The  movable  cam-jaw,  in  combination   with  the  cutting  bar,  whereby  the 

movable  jaw  is  held  to  the  stationary  jaw  while  the  bullet  is  being  cast,  by  forcing  the 
handles  apart,  and  on  pressing  the  handles  together  the  projection  from  the  bullet  is  first 
cut  off,  and  then  the  movable  jaw  is  thrown  back  to  discharge  the  bullet." 

203.  For  an  Improved  Rotary  Shinsrle  Machine;  Edwin  Edwards,  Oneida  Lake,  N.Y. 
*'  This  invention  relates  to  an  improvement  in  that  class  of  machines  for  cutting  shin- 
gles, in  which  cutters  arc  attached  to,  or  secured  in,  a  rotating  wheel." 

Claim. — '■  The  employment  or  use  of  the  adjustable  annular  gauges,  formed  each  of 
two  parts  and  applied  to  the  wheel." 

204.  For  an  Improvement  iii  Sewing  Machines;   James  E.  A.  Gibbs,  Mill  Point,  Va. 
Claim. — '•  Making  a  series  of  lock  stitches  with  a  double  hook  reciprocating  the  motion 

of  a  single  revolution  or  part  of  such  revolution.  Also,  in  combination  with  a  sewing 
machine,  the  hollow  thread  case  of  a  spherical  oval,  or  any  other  similar  form,  for  con- 
taining a  ball  of  thread  having  no  fixed  axis  of  revolution.  Also,  attaching  to  the 
globular  thread  case  a  plate,  or  its  equivalent,  furnished  with  two  hooks,  whioh  are 
placed  symmetrically,  and  combining  the  whole  with  any  suitable  mechanism  that  will 
impart  thereto  a  reciprocating  motion  of  a  single  revolution  or  part  of  such  revolution, 
when  the  axis  of  revolution  is  fixed." 

205.  For  an  Improved  Machine  for  Creasing  Plates  for  Kailwai/  Car  Springs;   Perry 
G.  Gardiner,  City  of  New  York. 

Claim. — "The  use  of  the  V  shaped  roller  and  flat  faced  roller  for  creasing  its  plates, 
when  operating  in  connexioti  witU  the  carriage,  the  plate,  and  guide  or  stop  plate." 

206.  For  an  Improved  Machine  for  Disengaging  Railwai/  Car  Springs  from  Mandrels; 
Perry  G.  Gardiner,  City  of  New  York. 

Claim. — "The  peculiar  construction  of  the  disengaging  tool,  and  the  manner  of  con- 
structing the  platform,  when  operating  in  connexion  with  spindle  for  detaching  the 
coil." 

207.  For  an    Improved  Machine  for  Manufacturing  Shoe    Lasts;   Alanson  and  A\'in. 
P.  Haskell,  North  Brookfield,  Massachusetts. 

Claim. — "  1st,  The  use  of  the  concave  head  in  connexion  with  the  adjustable  guides 
and  rest.  2d,  So  constructing  and  hanging  the  bent  lever,  or  its  equivalent,  as  to 
allow  the  same  pattern  to  be  used  for  the  dilferent  sizes,  the  position  of  the  patt»'rn 
governing  the  size.     3d,  The  combination  of  the  lever,  plate,  and  cutter  head.'' 

208.  For  an  Improved  Composition  for  Floor  Cloths;  J.  W.  Harnian,  Brooklyn,  N.Y. 
Claim. — "The  use  of  this  compound,  or  the  application  of  the   same,  to  the  making 

and  manufacturing  of  floor  cloth  carpets." 

209.  For  an  Improved  Steam  Carriage:   John  S.  Hall,  Pittsburgh,  Pennsylvania. 
Claim. — "  1st,  fSo  combining  and  arranging  the    driving   machiner)'  and  body  of  tlie 

carriage,  with  the  wheels  and  axles,  that  the  latter  may  be  both  swiveled,  moved,  or 
adjusted  in   any  and  all   directions,  without  in  the   least  changing    the   rciutKiu  of  the 

29* 
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parts,  or  otherwise  affecting  the  said  driving  machinery  or  body  of  the  carriage.  2(1, 
The  stationary  universal  driving  bearings  or  boxes,  or  their  equivalents,  whereby 
the  axles  and  wheels  may  be  readily  rotated  or  driven  in  all  their  variable  relative  posi- 
tions, with  the  driving  machinery  and  body  of  the  carriage.  3d,  The  double  ratchet 
wheel,  in  combination  with  the  pawls  and  spiral  spring." 

210.  For  an   hnproved  Hinge,-  R.  Hart,  Marietta,  Ohio. 

"  The  nature  of  my  invention  consists  in  the  employment  of  movable  arms  or  levers, 
attached  to  one  portion  of  the  hinge  or  apparatus,  and  arranged  to  operate  on  flat  and 
inclined  planes  or  surfaces  on  the  other  portion  of  the  hinge  or  apparatus,  and  thereby 
cause  the  gate  or  door  to  open  and  close." 

Claim. — "The  eniployment  of  the  arms  or  levers.  Also,  in  combination  with  the 
movable  arms  or  lever,  the  lever  constructed  and  arranged  with  a  shifting  pawl." 

211.  For  nn  Improvement  in  Corn  Harvesters,-  Abram  Heulings,  Philadelphia,  Pa. 
Claim. — "  The  combination  of  the  tilting  platform,  the  gates,  curved  arms,  and  swing- 
ing links,  with  the  rock  shaft,  and  its  operating   lever  and  rod,  when  said   parts  are  ar- 
ranged for  joint  operation." 

213.  For  an  Improvement  in  Dry  Gas  Metres,-  Hyam  Jacob  Hyams,  Kussia  ;  patented 
in  England,  Feb.  16,  1856. 

"  My  invention  relates  to  that  description  of  gas  metres  commonly  called  dry  gas 
metres,  and  in  which  one  side  of  the  measuring  compartments  is  formed  by  means  of 
a.  movable  or  flexible  diaphragm." 

Claim. — "  The  connecting  together  the  rigid  parts  of  the  movable  diaphragms,  in 
order  that  they  may  act  together.  Also,  the  construction  and  arrangement  of  the  ro- 
tating circular  valve." 

213.  For  an  Improved  Machine  for  Cutting  Slots  in  Clothes  Pins,-  John  Humphrey, 
Keene,  New  Hampshire. 

Claim. — "  A  holder,  so  constructed  that  the  pins  may  be  received  into  a  groove  or 
chamber  behind  the  part  in  which  they  are  secured  for  the  action  of  the  saw,  and  then 
driven  forward  by  a  driving  rod,  or  its  equivalent,  to  the  proper  position  for  the  cutting  of 
the  slots,  the  same  being  stationary  or  having  a  reciprocating  motion.  Also,  in  combi- 
nation with  the  holder,  the  saw,  the  inclined  spout,  and  the  dog,  or  their  equivalents." 

214.  For  an  Improvement  in  Machines  for  Husking  Corn,-  Abraham  R.  Hurst,  New 
Cumberland,  Pennsylvania. 

Claim. — "The  employment  or  use  of  the  sliding  jaws  or  plates,  lever,  and  plate  or 
disk,  the  jaws  or  plates  placed  or  fitted  on  the  bed  piece  or  platform,  the  above  parts 
being  arranged  and  used  in  connexion  with  the  knife  or  cutter." 

215.  For  an  Improvement  in  Carriage  Tops,-  R.  S.  Jennings,  Waterbury,  Conn. 
Claim. — "  The  employment  of  a  transverse  hinge  joint  on   each  of  the  bows,  at  the 

centre  of  their  top  or  horizontal   portion,  in  combination    with  staples    and  two  pair  of 
bars,  wbi<-h  are  pivoted  at  one  end  to  the  front  bows,  and  at  the  other  end  are  each  pro- 
vided with  a  slot,  and  furnished  with  a  hook." 
*2i6.  For  an   Improvement   in  Bee  Hives,-   Albert  Kelscy,  Westport,  Missouri. 

Claim. — "  In  combination  with  the  double  chambers  of  sash  frames,  the  two  walls 
with  communicating  passages  through  them,  when  said  walls  or  partitions  are  so  ar- 
ranged that  a  slide  or  cut-olf  can  bo  introduced  between  them,  for  the  purpose  of  an 
entire  separation." 

217.  For  an  Improvement  in  Machines  for  Making  Paste-board;  Louis  Koch,  City 
of  New  York. 

Claim, — "  1st,  The  arrangement  of  the  roller,  in  connexion  with  the  arm  and  pro- 
jection or  screw,  for  the  purpose  of  operating  the  lever  by  which  the  slide  is  held  last 
or  set  at  liberty  when  the  board  has  obtained  the  required  thickness,  together  with  the 
arrangenirnl  of  regulating  by  means  of  said  screw,  the  required  thickness  of  the  paste- 
board. 2d,  The  movable  slide,  or  its  equivalent,  constructed  and  operated  for  the  pur- 
pose of  cutting  or  tearing  and  lifting  the  paste-board,  which  was  formed  on  the  roller, 
from  said  roller,  after  the  same  has  obtained  the  required  thickness.  3d,  The  arrange- 
ment of  the  movable  frame,  with  leather,  or  its  equivalent,  attached,  for  the  purpose 
of  stripping  off  the  cut  paste-board  from  the  end  of  the  slide." 
213.  For  an  Improvement  in  Prairie  Ploughs,-  Jesse  Frye,  Springfield,  Illinois. 

Claim. — "  1st,  Supporting  the  after  end  of  the  plough  beam  upon  a  vertical  journal. 
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at  the  left  hand  end  of  the  axle,  when  the  bearings  at  the  opposite  end  of  said  axle  are 
60  arranged  that  the  position  thereof  may  be  varied  and  adjusted.  2d,  Arranginsr  the 
bearings  of  the  rollers  in  such  a  manner  that  their  positions  may  be  varied  and  adjusted. 
3d,  In  combination  with  the  mould  board  composed  principally  of  the  scries  of  adjust- 
able rollers.  Also,  the  adjustable  triangular  plate,  for  the  purpose  of  making  the  whole 
conform  to  the  position  in  which  the  furrow  slice  is  to  be  laid  or  turned." 

219.  For  an  Improvement  in  Machinery  for  Pressing  Water  out  of  Paste-hoard ;  Louis 
Koch,  City  of  IS'ew  York. 

Claim. — "  The  combination  of  the  pressing-rollers,  in  connexion  with  the  roller,  ar- 
ranged with  endless  felts  in  such  a  manner  that  the  board  shall  be  made  to  pass  between 
the  pressing  rollers,  between  two  thicknesses  of  feltinz  to  allow  the  water  contained  in 
the  board  to  be  pressed  out  of  the  same  without  injuring  tho  board,  during  the  pressing 
process." 

220.  For  an  Improvement  in  Seed  Planters,-  George  A.  Meacham,  City  of  Now  York. 
Claim. — "  1st,  The  box  provided  with  the  elastic  side,  and  the  head,  or  its  equiva- 
lent, for  the  purpose  of  distributing  or  measuring  the  seed.  2d,  The  '  planter,' attached 
to  the  foot  of  the  operator,  and  formed  of  the  boards  connected  by  the  elastic  straps, 
the  boards  having  the  ])kites  atlached  to  them  and  the  under  side  of  flic  board,  the 
plate  attached,  the  whole  being  arranged  for  the  purpose  of  planting  or  forcing  the  seed 
into  the  soil  by  the  pressure  of  the  foot." 

221.  For  an  Intprovement  in  Preparing  Yarn  for  Dijeing  and  Scouring,-  Lucian  E. 
Pratt,  South  Kingston,  Rhode  Island. 

Claim. — "Making  mulfs  of  thread  or  yarn,  to  be  dyed,  or  otherwise  treated;  the  said 
improvement  consisting  in  windini^  a  scries  of  tliread-^,  each  separated  from  or  at  a  dis- 
tance from  the  other,  in  one  helix  band  around  a  cylinder  or  drum,  and  so  that  the 
coils  of  each  layer  of  such  on  the  cylinder  may  cross  those  of  the  next  layer." 

222.  For  an  Improvement  in  Corn  Planters;  John  Miller,  Bucyrus,  Ohio. 

Claim. — "The  auxiliary  compartment,  having  a  slide  acting  simultaneously  with  the 
seed  slide,  for  the  purpoi-e  of  designating  the  point  of  planting." 

223.  For  an  Improved  Mode  of  Securing  Bits  in  their  Stocks;  A.  C.  Moore,  Wilming- 
ton, Vermont. 

Claim. — ''The  application  to  bit  stocks  of  a  j)lain  socket  with  a  screw  cap  to  hob] 
the  bit  in  place  by  a  pressure  upon  the  shoulder  of  tlio  bit-head,  thereby  doing  away 
with  the  necessity  of  fitting  a  bit  before  use,  and  gaining  the  advantage  of  a  sure  and 
linn  fastening." 

224.  For  an   Improved  Method  of  Centering  and  holding  Hubs  while  being  Bored; 
A.  Moore,  Honeyoyc  Falls,  iVew  York. 

Claim. — "  1st,  The  construction  of  the  chuck,  consisting  of  the  combination  of  the 
ring  and  arms,  said  arms  moving  upon  the  fixed  and  movable  points.  2d,  The  airango- 
mcnt  of  the  frames." 

225.  For  an  Improvement  in  Harrows;  John  E.  Morgan,  Deerfield,  ]\ew  York. 
Claim. — "The  providing  for  the  vertical  action  between  the  two  parts  of  the  harrow, 

by  means  of  the  coupling  formed  by  the  use  of  the  vertical  elongated    links,  operating 
on  the  rod,  or  its  equivalent." 

226.  For  nn  Improved  Enema  Syringe;   Charles  H.Davidson,  Charkstoun,  and  Her- 
man E.  Davidson,  Gloucester,  Mass.,  Assignors  to  Charles  H.  Davidson,  aforesaid. 

Claim. — "  The  combination  of  the  prolate  of  (he  si)heroidal  shaped  elastic  sack,  with 
flexible  tubes  terminating  in  valve  boxes  containing  vulves,  arrange<l  for  the  j)urpose  of 
eduction  and  ejection,  when  the  sack  tubes  and  valve  boxes  are  in,  or  nearly  in,  the 
same  axial  line." 

227.  For  an   Improvement  in  Steamboat  Capstans;  John  SchalTcr,  Manchester,  Pa. 
Claim. — "  A  capstan,  the  shaft  of  which  rotates  within  the  drums,  which  can  be  ro- 
tated separately  or  in  conjunction  with,  and  iiy  or  independently  of,  said  shaft.'' 

228.  For  an    Improved  Automatic  Lathe  fur  Turning  Irregular  Forms;   William  D. 
Sloan,  City  of  New  York. 

Claim. — "The  Heries  of  rotating  and  shifting  mandrels  for  rotating  the  blocks  to  be 
turned,  and  shifting  them  from  one  operation  to  another,  in  combination  with  the  scries 
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of  traversing  cutters,  girded  by  patterns  or  moulds  to  determine  the  form  to  be  produced, 
■whereby  a  scries  of  blocks  are  simultaneously  subjected  to  the  series  of  operations,  and 
each  in  succession  subjected  to  all  the  operations.  Also,  the  mode  of  operation  of  the 
cutter,  termed  the  finishing  cutter,  -which  said  mode  of  operation  consists  in  rolling  the 
cutting  edge  along  the  surface  of  the  block  that  is  being  turned,  by  reason  of  which  a 
small  portion  only  of  the  cutting  edge  is  cutting  at  any  one  time,  and  immediately 
relieved  and  followed  by  another  portion  of  the  said  cutting  edge.  Also,  the  sliding  seg- 
ment ring  with  its  slots,  in  com])ination  with  the  cutters  and  their  appendages,  for  carry- 
ing the  rangling  cutters  nearer  to  the  axis  of  the  blocks  at  each  successive  cutting 
action." 

229.  For    an  Improvement  in  Steam  Ploughs;  David  B.  Spencer,  Parkersburg,  Va. 
Claim. — "  The   use  of  the  single   wheel  at  the   rear  end  of  the  carriage  as  the   sole 

driving  wheel,  and  running  in  the  bottom  of  the  furrow  turned  by  the  plough.  Also, 
hanging  the  two  supporting  wheels  eccentrically  on  the  same  turning  or  rocking  axle, 
so  that  whether  the  machine  runs  upon  the  level  ground,  or  with  one  wheel  higher  or 
lower  than  the  other,  the  frame  and  boiler  shall  still  preserve  its  horizontal  position." 

230.  For  an  Improved  Method  of  Constructing  Bit  Stocks;  Abel  W.  Streeter,  Shel- 
bourne  Falls,  Massachusetts. 

"  The  nature  of  my  invention  consists  in  providing  a  bit  stock  with  joints,  for  the 
purpose  of  folding  in  smaller  compass  for  the  convenience  of  packing  in  the  mechanics' 
pocket  or  chest." 

Claim. — "The  construction  of  a  bit  stock  in  sections,  said  sections  being  connected 
by  joints.  Also,  the  mode  of  attaching  the  stock  cap  to  the  stock,  by  means  of  the  box 
or  tube,  and  cross  pin,  or  its  equivalent." 

231.  For  an  Improvement  in  Stoves  for  Railway  Cars;   George  W.  Thompson,  Bor- 
dentuwn,  New  Jersey. 

Claim. — "The  balanced  valve  as  hinged  to  the  interior  of  the  pipe,  in  combination 
with  the  lever,  levers,  their  disks,  and  the  perforations  in  the  cap." 

232.  For  an  Improvement  in  Shaping   Engines;  Sylvanus  J.  Wethercll  and   Eustace 
P.  Morgan,  Biddeford,  Maine. 

Claim. — "To  make  the  screw  a  stationary  male  screw,  and  the  female  screw  (attached 
to  the  carriage,  and  made  to  work  on  the  screw,)  a  rotary,  and  to  combine  with  them 
and  the  gear  ("by  which  and  the  gear  the  shaft  is  rotated),  the  gears  Cthe  latter  being 
made  to  rotate  on  the  shaft,  and  to  be  fixed  to  the  former  as  occasion  may  require,  by 
a  pin,  or  its  equivalent),  a  rocker  arm,  and  double  pawl,  Cor  mechanical  equivalents 
therefor,)  applied  to  the  shaft,  the  whole  being  to  enable  a  workman  to  control  the 
operations  oi  the  machine  as  stated,  without  being  obliged  to  go  to  the  end  of  the  frame, 
or  leave  his  work,  in  order  to  adjust  or  change  the  feed  motion  of  the  cutting  tool, 
whether  it  be  planing  either  plain  or  cylindrical  work." 

233.  Yox  an  Improved  Raking  Apparatus  for  Harvesters;  Jesse  Urmy,  Wilmington, 
Delaware. 

Claim. — "  Operating  the  rear  end  of  the  rake  by  means  of  a  crank,  when  said  crank 
moves  with  the  i)in  that  operates  the  rake  bar,  in  combination  with  the  connecting  rod 
and  adjusting  holes." 

234.  For  an  Improvement  in  Baby  Jumpers;  Marion  J.  Wellman,  City  of  New  York. 
Claim. — "  The   combination  of  the  cross  and   corner  springs,  attached   to   separate 

points  of  suspension,  at  a  distance  from  the  centre  and  beyond  the  centre  of  gravity, 
with  an  infant's  seat." 

235.  For  an  Improved  Method  of  Feathering  the  Sails  or  Vanes  of  Wind-Mills;   J.  C. 
and  F.  G.  Wilson,  Cedar  Hill,  Texas. 

"  The  nature  of  our  invention  consists  in  giving  the  wings  a  means  of  bringing  the 
ed^es  of  the  wings  to  the  wind,  for  the  protection  of  the  wheel  during  storms." 

Claim. — "  The  combination  of  the  traversing  screw,  having  stops  with  the  slide  piece 
and  rods  leading  to  the  wing." 

236.  For  an  Improved   Gunpowder   Keg;   James    Wilson,  Charles   Green,  and  Wm. 
Wilson,  Brandywine,  Delaware. 

Claim. — "  The  making  the  sides  or  cylinder  of  corrugations,  and  bulge  or  swell, 
when  employed  with  the  extra  ring  and  boss-head,  for  the  purpose  of  greater  strength, 
and  more  convenient  handling." 
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237.  For  an   Improved  Fluid  Metre;  James  Cochrane,  City  of  New  York. 

Claim. — "  In  combination  with  a  tilting  measurinj^  vessel,  or  its  equivalent,  enclosed 
within  an  air-tight  vessel,  a  secondary  air-tight  vessel  connected  with  the  former.  Also, 
combining  with  a  measuring  vessel,  treated  in,  and  combined  with,  an  air  chamber,  an 
apparatus  which  shall  from  time  to  time  introduce  portions  of  the  outer  air  into  the  in- 
terior of  the  air  chamber." 

238.  For  an  Improvemenl  in  Life  Preserving  Bedateads  and  Sofas;   John  T.  Garlick, 
City  of  New  York. 

Claim. — "  The  air  and  water-tight  bedstead,  settee,  or  sofa." 

239.  For  an  Improved   Machine  for   Composing  and  Distributing   Type;  William 
H.  Houston,  Belfast,  Maine. 

Claim. — "1st,  The  machine  for  composing  types.  2d,  The  method  of  selecting  the 
types  from  the  cases,  bv  means  of  the  springs,  or  their  equivalents,  operating  in  con- 
nexion with  the  keys,  :3d,  The  method  of  transferring  the  types  to  the  stick  by  means 
of  the  plungers,  or  their  substantial  equivalents.  4th,  Raising  the  rule,  and  throw- 
ing forward  the  line  of  type  upon  the  galley,  bj'  any  means  substantially  the  equiva- 
lent thereof.  5th,  The  method  of  feeding  forward  the  types  in  the  cases  by  means  of 
the  slipping  bands,  rods,  and  cylinder,  or  their  equivalents.  6th,  The  wheel,  with  its 
ratchet  wheel,  and  the  connexions,  or  their  equivalents,  whereby  this  wheel  is  caused 
to  give  motion  to  the  shaft  whenever  any  one  of  the  keys  is  depressed.  7th,  The 
method  of  connecting  the  crank  with  the  pitman,  by  means  of  the  spring.  8th,  The 
distributing  machine,  constructed  by  means  of  which  a  column  of  type,  when  placed 
in  the  machine,  is  distributed  automatically.  9th,  The  method  of  forwarding  the  types 
to  the  trial  case,  by  means  of  the  vibrating  case." 

240.  For  an  Improved  Machine  for  Washing  Gold;   Samuel  S.  Lewis,  San  Juan,  Cal. 
"The   nature  of  the   invention   consists  in  constructing   the  rifHc  boxes   with   bars, 

forming  an  upper  surface,  over  which  the  large  debris  or  rock  shall  be  carried  by  the 
stream  of  water  employed,  while  the  finer  portions  of  soft  ground  on  the  bars,  by  attri- 
tion thereof  with  the  magnetic  sand  and  precious  metal,  shall  be  subjected  to  a  sub  or 
under  current  of  water,  while  passing  between  the  ribs  of  the  aforesaid  ribs." 

Claim. — "  Employment  of  riffles  or  bottoms,  constructed  so  that  an  under  current  of 
water  may  be  used  between  the  ribs,  in  connexion  with  that  flowing  over  the  surface  of 
the  bars  of  the  riffles." 

241.  For  an  Improvement  in  the  Manufacture  of  Paper  Pulp;  Columbus  F.  Sturgis, 
Carlowville,  Alabama. 

Claim. — "The  process  of  manufacturing  paper  pulp  from  the  bark  of  the  root  and 
the  bark  of  the  stalk  of  the  cotton  plant." 

242.  For  an  Improvement  in  the  Manufacture  of  Paint  Brushes;  James  T.  Steer,  City 
of  Now  York. 

Claim. — "The  use  of  the  binding  ferrule  for  the  purpose  of  effecting  the  introduc- 
tion of  the  bristles  into  the  cap  ferrule,  the  said  cap  ferrule  being  made  in  one  piece 
with  its  cap  and  shank." 

243.  For   an  Improved  Gas   Regulator;    Charles  J.  Halstead  and  John  Coeynian,  As- 
signors to  Decker,  Godinc  &  Halstead,  City  of  New  York. 

"The  nature  of  our  invention  consists  in  attaching  to  the  main  or  service  ])ipe  lead- 
ing to  the  metre,  our  improved  regulator,  so  combined  as  to  preclude  the  possibility  of 
an  unavoidable  waste  of  gas." 

Claim. — "  A  gas  regulator,  to  be  located  between  the  metre  and  main  gas  pipe,  and 
composed  of  the  perforated  plate,  having  a  flanch  upon  it  provided  with  external  and 
internal  screw  threads,  and  a  plate  similarly  perforated  and  provided  with  a  screw  which 
runs  into  said  internal  screw  thread  on  the  plate,  and  adjustable  therein  by  its  stem, 
when  said  plates  are  combined  with  a  single  valve  and  adjustable  spring,  and  the  whole 
arranged  within  the  shell." 

244.  For  an  Improved  Machine  for  Printing  from  Engraved  I'lates;   Linus  Stewart 
and  John  McClelland,  Assignors  to  David  and  J.  McClelland,  Washington,  D.  C. 

Claim. — "Heating  the  plate  from  which  the  impression  is  to  be  taken,  by  means  of 
a  hollow  bed  plate  into  which  steam  is  admitted.  Also,  the  cleaning  of  the  plate  by 
means  of  a  horizontally  revolving  cleaning  apparatus,  in  which  a  clean  surface  is  con- 
stantly brought  into  contact  with  the  plate  at  every  revolution  of  the  cleaner.     Also,  in 
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combination   vfith  the  fingers  or  nippers,  the  cam  and  spring,  which   alike  hold  them, 
whether  opened  or  closed." 

245.  For  an  Improved  Form  or   Mould  on  which    Wooden   Slats,  <^c.,  are  made  into 
Baskets;  J.  A.  H.  Ellis,  Assignor  to  J.  Woodbury,  Trustee,  &c.,  Springfield,  Vt. 

Claim. — "  The  basket  mould,  constructed  of  a  block  or  former  made  with  annular 
and  top  recesses,  and  provided  with  a  shoulder  ring,  hoop  catches,  and  the  bottom 
clamping  plate  and  screws,  or  equivalents  therefor." 

246.  For  an  Improved  Machine  for  Cutting  the  Throats  of  Carpenters'  Plane  Stocks,- 
Henry  S.  Dewey,  Assignor  to  self  and  Levi  W.  Newton,  Bethel,  Vermont. 

Claim. — "  The  combination  of  the  shaft  path  cutter,  the  plane  iron  and  wedge  throat 
cutter,  the  movable  carriage,  and  the  adjustable  bearer,  by  which  the  inclinations  of 
the  ends  of  the  throats  may  be  obtained." 

247.  For  an  Improvement  in  Making  Table  Knives,-   Conrad  Poppenhusen  and  C.  F. 
E.  Simou,  Assignors  to  Conrad  Poppenhusen,  (College  Point,  New  York. 

Claim. — "  The  mode  of  procedure  by  which  we  effect  the  union  of  the  steel  blade 
with  the  cast  balanced  nut,  whether  of  malleable  or  ordinary  cast  iron,  by  preparing  the 
rear  end  of  the  steel  blades  with  cleansed  parallel  sides,  fitting  a  groove  with  parallel 
sides  in  the  cast  balance  nut,  preparing  the  surfaces  with  borax,  or  other  equivalent  flux, 
and  then  welding  the  same  by  heat  and  pressure." 

Additional  Improvement. 

1.  For  an   Improvement  in  Fire  Arms,-   Frederick  D.  Newbury,  Assignor  to  Richard 
Varick  De  Witt,  Jr.,  Albany,  New  York;  patented  August  12,  1856;  additional 
dated  March  31,  1857. 
Claim. — "  The  employment  of  a  permanent  cone,  combined  with  a  ring  lying  between 
it  and  the  chamber  of  the  barrel,  with  a  disk  fitted  upon  the  ring — the  ring  being  divid- 
ed on  one  of  its  sides  by  a  cut,  into  which  is  fitted  a  pin  or  wedge — the  cone  or  wedge 
being  so  shaped  in  reference  to  the  ring,  as  to  expand  it  against  the  charge  chamber  upon 
the  least  re-action  of  the  charge  when  fired." 

Re-Issces  for  March,  1857. 

1.  For  an  Improvement  in  Breech  Loading  Fire  Arms;  B.  F.  Joslyn,  Worcester,  Mass.; 

patented  Aug.  28,  1855  ;  re-issued  March  13,  1857. 
Claim. — "A  cone  headed   pin,  with   two  or  more  expanding  rings — and  in  making 
the  exterior  of  a  breech  pin  cone-shaped — also,  combining  the  same   with  the  radial  or 
hinge  breech." 

2.  For  an  Improvement  in  Carding  Engines;  A.  D.  Shattuck,  Grafton,  Massachusetts  ; 

patented  Sept.  23,  1856;  re-issued  March  10,  1857. 
Claim. — "  1st,  The  application  to  carding  engines  of  two  or  more  variable  cylinders, 
arranged  and  operated  for  the  purpose  of  preventing  the  filling  up  of  the  main  cylinder. 
2d,  The  use  of  a  dofier,  in  combination  with  strippers  or  cleaners,  arranged  and  ope- 
rating for  the  purpose  of  preventing  the  filling  up  of  the  main  cylinder,  and  producing 
an  uniform  sheet." 

3.  For  an   Improvement  in   Saiv-Mills;    Wm.  P.  Wood   and   Samuel  De  Vaughan, 

Washington,  D.  C,  Assignees  of  George  W.  Hedge,  Brooklyn,  N.  Y.,  Assignee  of 
Lemuel  Hedge,  City  of  New  York;  patented  May  8,  1849;  re-issued  March  10,  1857. 
Claim. — "  The  means  to  regulate   the   deflection  of  the  saw  blade   when  at  work — 
that  is  to  say,  the   application  of  the  feed  rollers  to  the   back  of  the  saw  blade.      Also, 
the  driving  power  to  the  lower   pulley,  when  the  saw  is  designed  to  work  in  its  down- 
ward motion." 

4.  For  an   Improvement  in   Looms  for   Weaving  Pile  Fabrics;  Erastus  B.  Bigelow, 

Boston,  Mass.;  patented  Dec.  18,  1855;  re-issued  March  17,  1857. 
Claim. — "  Successively  drawing  the  pile  wires  from  the  cloth  by  a  latch  or  hook. 
Also,  constructing  and  operating  said  latch  hook,  so  that  after  drawing  said  pile  wires 
from  the  cloth,  it  successively  delivers  them  to  a  carrier,  or  other  apparatus,  which  com- 
pletes their  movement.  Also,  in  combination  with  a  latch  or  hook  for  drawing  the  pile 
wires  from  the  cloth,  a  carrier  or  apparatus,  to  successively  receive  said  pile  wires  from 
said  latch  or  hook,  and  transfer  them  to  the  fell  of  the  cloth.  Also,  the  method  of 
inserting  the  pile  wires  into  the  upper  shed  of  the  warps,  while  the  shuttle  is  pressed 
through  the  lower  shed." 
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5.  For  an  Improvement  in  liunning  Gear  of  Carriages,-  Gustavus  L.  Ilausskncclit, 
IVew  Haven,  Connecticut;  patented  January  13,  1S52  ;  re-issued  March  17,  1K57. 
(Haiiii. — "  1st,  The  combination  and  arrangement  of  the  pivot  in  the  rear  of  tiic  fore 
axle,  and  the  segmoits,  with  tlie  perch  and  liead  block,  or  perch  cross-bar  of  carriages 
having  perches,  or  llie  equivalents  thereto,  for  the  purpose  of  enabling  carriages  to  turn 
in  a  shorter  space  than  by  the  common  mode  of  coupling  with  perfect  safely.  2d,  'i'he 
additional  set  of  segments,  or  their  cquivalcnls,  the  pivot  placed  perpendicularly  above 
the  lower  turning  point,  to  be  employed  where  the  springs  are  fastened  to  an  axk-,  and 
move  with  the  same." 

G.  For  an  Improvtment  in  tlie  Machine  for  Sawing  off  Logs,-  Cornelia  Waterman, 
Brooklyn,  INew  York,  Administratrix  of  titephen  V\  aterman,  deceased,  Greenwich, 
Connecticut,  Assignee  of  Isaac  D.  Russell,  City  of  JNew  York  ;  patented  May  I'J, 
1^43  ;  re-issued  March  17,  1S57. 

Claim "  Revohing  a  log  or  block  while  being  sawed,  in  order  that  the  pieces  sawed 

off  may  be  of  unitorm  thickness  on  ail  sides,  and  the  mechanism,  or  ks  equivalent,  lor 
raising  and  lowering  said  block,  tiiat  it  may  be  sawed  into  pieces  of  any  desired  thick- 
ness, without  being  removed  from  the  machine,  said  block  being  centeied  but  once  in 
sawing  up  the  entire  log." 

7.  For  an  Improvement  in  Sugar  Wor/fS;    ?sorbert  Killieux,  City  of  IS'ew   York;  pa- 

tented Aug.  -f),  1843  ;  re-issue  dated  March  17,  1837. 
Claim. — "  1st,  The  employment  of  a  vacuum  i)an  or  pans,  in  coml)ination  witli  an 
evaporating  pan  or  pans,  or  boiler,  in  which  the  saccharine  juice  or  other  lluid  is  evapo- 
rated under  a  pressure  lower,  e(jual  to,  or  greater  than,  the  atinospiiere,  which  last  nien- 
lioned  pan  or  pans,  or  boiler,  prepares  the  saccharine  juice,  <S:c.,  from  the  vacuum  pan 
or  pans,  and  at  the  same  time  supplies  the  necessary  vapor  from  the  saccharine  juice, 
&c.,  to  complete  the  evaporation  or  concentration  of  syrup,  &c.,  in  the  vacuum  pan  or 
pans.  2d,  The  employment  of  a  weighted  throttle  or  other  regulating  valve,  in  the 
main  steam  pipe." 

8.  For  an  Improvement  in  the  Machine  for  Forming  (he  Web  for  Cloth  of  Woo/,  Hair, 

or  other  suituble  substancen,  without  Spinning  or  Weaving;  The  Union  Manu- 
facturing Company,  Assignees  of  John  .^rnolil  and  George  G.  Ijishop,  Aorwalk, 
Connecticut  ;  patented  October  20,  183G  ;  extended  by  Commissioner  from  Octol)er 
20,  1850  ;  extended  by  Act  of  Congress,  March  28,  1854  ;  re-issued  .March  17,  1857. 
Claim. — "  The  mode  of  operation  by  means  of  which  the  slivers  ol  the  welt  tibres  are 

kept  properly  distended,  until   their  entire  surface  is  in  contact  with  the  surface  of  the 

sliver  of  warp  librcs." 

9.  For  an  Improvement  in  Harrows;   Sidney  S.  llogle,  York,  Ohio. 

Claim. — "Causing  the  forward  movement  of  a  pivoted  horizontal  harrow  to  impart 
a  rotary  motion  thereto,  by  means  of  the  auxiliary  action  of  a  weighted  roller,  or  its 
equivalent,  upon  one  side  or  the  other  of  said  harrow." 

10.  For  an   Improvement  in    Vault  Covers;   John  B.  Cornell,  City  of  IN'cw  York;  pa- 

tented Feb.  19,  1856;  re-issued  March  21,  1857. 
Claim. — "  Grooving  or  channeling  the  upper  surfaces  of  the  metallic  portions  of  illu- 
minating covers;  but  this  1  only  claim    when  the  glasjses  in  said    grooved  covers  are  so 
arranged  as  to  i)ring  their  upper  surfaces  Hush  with,  or  a  little  above,  the  upper  surfaces 
of  said  covers." 

11.  For  an  hnprovement  in  Setting  Mineral  Teeth;  John  Allen,  City  of  A'cw  York  ; 
patented  Dec.  23,  1851  ;  rc-issued  March  24,  1S57. 

Claim. — "  A  new  and  useful  mode  and  improvement  in  setting  mineral  teeth  on  me- 
tallic plates,  by  means  of  a  fusible  mineral  compound  or  cement,  which  is  used  to  lill 
up  the  interstices  between  and  around  the  b,i»e  of  the  teeth  and  upon  the  plate^  of 
which  a  continuous  artihcial  gum  is  formed  without  seam  or  crevice." 

12.  For   an    Improvement  in    Window    Curtain   Fixturex;   Silas  S.  Putnam,  Boston, 

Mass.;  patentcil  April  15,  1851  ;  re-issued  March  31,  1857. 
Claim. — "  .\ttaching  the  curtain  to  its  roll  by  a  piece  or  strip,  which  fits  into  a  groove 
in  the  roll,  and  is  secured  thereto  by  caps  at  the  ends." 

13.  For  an  Improvement  in   Planing   Machines;   James  A.  Woodbury,  Winchester, 

Mass.;  patented  July  7,  1854;  re-issued  March  31,  1857. 

Claim. — "  l8t.  The  combination  of  the  rotary  disk  cutter  with  the  pressers  and  bed. 
2J,  The  combination  of  the  Bramah  wheel,  so  called,  with   the   rotary  disk  cutter  and 
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its  accessories,  for  the  purpose  of  planing.  3J,  The  method  of  planing  with  a  con- 
tinuous drawing  cut." 

14.  For  an   Improvement  in   Flatfu7-m   Scales,-   Thaddeus   Fairbanks,  St.  Johnsbury, 

Vermont;  patented  January  13,  1857;  re-issued  March  31,  1857. 
Claim, — "  My  improved  arrangement  and  combination  of  four  bearing  multiplying 
levers,  a  multiplying  lever,  and  a  lever,  made  so  as  to  act  at  the  same  time  as  an  equal- 
izing and  a  multiplying  lever — the  whole  being  applied  to  a  steelyard  weighing  lever. 
Also,  arranging  the  suspension  bridge  so  that  its  arched  standards  shall  extend  upwards 
bv  the  sides  of  the  platform,  and  between  it  and  the  sides  of  the  pit,  in  combination 
with  arranging  the  transverse  levers  and  their  bearings  below  the  platform — the  same 
affording  the  necessary  room  for  the  vertical  play  of  the  longitudinal  levers,  while  it 
secures  an  advantage  as  regards  the  depth  of  the  pit." 

15.  For  an  Improcenient  in  Furnace  for  Burning  Wet  Fuel;   Moses  Thompson,  City 

of  New  York;  patented  April  10,  1855  ;  re-issued  March  31,  1857. 
Claim. — "  Using  green  bagasse,  wet  tan,  wet  saw  dust,  and  other  wet  carbonaceous 
or  vegetable  substances,  as  fuel  for  the  production  of  intense  heat,  by  mingling  the  gases 
issuing  from  a  highly  heated  mass  thereof,  with  those  arising  from  carbonaceous  com- 
bination, by  the  intervention  of  a  flue  or  chamber,  with  which  the  chamber  or  chambers 
containing  the  lire  and  charge  of  wet  substances  communicate,  and  in  which  said  gases 
meet,  mingle,  and  consume  each  other  on  their  way  to  the  apparatus  to  be  heated,  and 
to  the  stack.  Also,  the  combination,  i'or  the  purposes  of  a  high  degree  of  heat,  of  ba- 
gasse, refuse  tan,  saw-dust,  and  other  wet  refuse  substances,  or  very  wet  and  green  wood, 
by  the  employment  of  a  series  of  fire  chambers,  arranged  in  any  manner  to  communi- 
cate with  one  common  flue  or  mixing  chamber,  when  any  number  of  said  chambers  are 
nearly  closed  to  the  admission  of  air  when  first  charged,  whilst  the  remaining  chamber 
or  chambers  is  in  lull  communication  with  the  mixing  chamber,  and  has  a  projicr  sup- 
ply of  air  admitted,  and  the  ash-pit  of  each  chamber  in  its  turn  is  nearly  closed,  and 
then  opened,  and  has  air  admitted,  whereby  the  heat  required  is  rendered  continuous, 
and  comparatively  uniform,  while  the  fuel  ui  some  of  the  chambers  is  being  heated  and 
decomposed,  and  its  gases  sent  forward  to  the  mixing  chamber  to  any  desirable  degree." 

Designs  for  March,  1857. 

1.  For  Cookins;  Stoves,-  Allen  Comstock,  Quincy,  Illinois;  dated  March  10,  1857. 
Claim. — "The  design   and  configuration  of  the  several  parts  of  the  stove,  in  combi- 
nation -with  the  projecting  pilasters,  mouldings,  and  ornaments  in  relief." 

2.  For  Stove   Doors,-  M.  C.  Burleigh,  Groat  Falls,  N.  H. ;  dated  March  10,  1S57. 
Claim. — "The  central  ornament  within  the  annular  bead,  the  angular  corrugations 

on  the  face  or  panel  of  the  d<ior,  and  the  beads  around  the  edges  of  the  panel,  and  the 
beveled  or  inclined  edges  of  the  door,  having  the  ovolo  beads  upon  them  and  the  obtuse 
quirks." 

3.  For  Floor    Oil    Cloths,-  James   Hutchison,  Assignor   to  Jonathan  E.  Whipple   and 

Stephen  E.  Haskell,  Lansingburgh,  JNew  York  ;  dated  March  10,  1857. 
Claim. — "The  arrangement  of  ornamental  figures." 

4.  For  Soda    Water  Apparatus,-  Jos.  Bernhard,  Assignor  to  self,  Joseph  Hindermeyer, 

and  Louis  Gansz,  Philadelphia,  Penna. 
Claim. — "  The   design  and  configuration  of  the   parts  of  the   self-cooling   draft  ap- 
paratus." 

5.  For  Radiator  Stoves,-   N.  S.  Vedder,  Troy,  N.  Y.,  Assignor  to  Galbraith  &  Casseli, 

Jacksonville,  Illinois. 
Claim — "  The  ornamental  design  and  configuration  of  the  end  plate  and  its  fire  door, 
hearth,  and  feet,  of  the  illuminated  side  door  with  its  frame,  and  of  the  pothole  frame 
with  its  cover." 

6.  For  Cooking  S/oves,-  N.  S.  Vedder,  Troy,  Assignor  to  John  S.  and  Mcrritt  Peckham, 

Utica,  New  York. 
Claim. — "  The  general  design." 

7.  For  Legs  and  Posts  of  Bedsteads,-  Wm.  Maurcr,  City  of  N.  Y.;  dated  March  31, 1857. 
Claim. — "  The  posts,  with  scroll  bars  and  vines,  the  panels  with  ornaments,  and  the 

legs  having  the  leaf-scrolls,  leaf-edging,  and  the  tulip  and  fiutcd  ornaments." 
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For  the  Journal  of  the  Franklin  Institute. 
J^otes  on  the  Performance  of  the  Steamer  William  Jenkins. 

The  steamers  William  Jenkins  and  Joseph  Whitney,  constitute  a  line 
between  Baltimore  and  Boston,  principally  for  freight,  and  have  been 
running  most  successfully  since  they  were  placed  on  the  route. 

The  Jenkins  was  built  in  Baltimore  by  J.  A  Robb,  engine  and  boilers 
by  Messrs.  Murray  &  Hazlehurst,  "Vulcan  Works." 

The  Whitney  in  New  York  by  John  Englis,  engine  and  boiler  by  the 
'*  Neptune  Iron  Works."  Full  particulars  of  these  two  ships  will  be 
found  in  the  Journal  Franklin  Institute  of  February  and  March,  1855, 
but,  for  a  more  convenient  reference,  I  have  inserted  here  a  few  of  the 
mote  important  dimensions. 


feet. 

200 

33 

9 

390-5 


William  Jenkins.  feet. 

Length  on  deck,              .  .     205 

Breadth  of  beam,     .  .               31 

Depth  of  hold,                  .  .         9 

Immersed  sectional  area  )            „q„ 

at  13-5  feet  mean  draft,  ^ 
Tonnage  C.  H.  M.,            1000. 

Motive  Pnvjer. 
One  top  beam  engine. 
Diameter  of  cylinder,       .  56  J  ins. 

Stroke  of  piston,      .  .       9  ft. 

Diameter  of  water  wheel,  26  " 

Length  of  blades,  8  ft.  6  ins. 

Depth  of         "  .  22  " 

Sickels'  cut-off  adjustable. 

Through  the  kindness  of  Mr 
with  copies  of  the  William  Jenkinses  steam  logs,  for  a  trip  from  Baltimore 
to  Boston  and  back. 


J.  Whitney. 
Length  on  deck. 
Breadth  of  beam, 
Depth  of  hold. 
Immersed  sectional  area 

at  13-5  feet  mean  draft. 
Tonnage  C.  H.  M.,  1000. 

Motive  Power. 
One  top  beam  engine. 
Diameter  of  cylinder, 
Stroke  of  piston. 
Diameter  of  water  wheel. 
Length  of  blades,  .      1 

Depth  of         " 
Stevens's  cut-off  fixed. 


62  ins. 
11  ft. 
29    " 
ft.  6  ins. 
18  ins. 
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Steam  Log. —  Going  to  Boston,  December  7,  1856. 
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Steam  Log. —  Going  to  Boston,  December  8,  1856. 
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Performance  of  the  Steamer  William  Jenkins. 
Steam  Log. —  Going  to  Boston,  December  9,  1856. 
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Remarks. — December  6th,  1856,  P.  M.  At  12  h.  44'  got  underway 
from  the  dock  at  Baltimore,  at  one  hour  abreast  of  the  "  Lazaretto." 
Register  188  revolutions.  At  two  hours  set  foresail  and  foretopsails, 
wind  lio;ht  and  fair,  at  2h.  2'  North  Point  light  abeam.  Register  956 
R.  At  3h.  50'  set  main  spencer,  wind  "W.  N.  W.,  weather  fair  and  a 
fine  breeze.  At  lib.  55'  passed  Smith's  Point  light  boat;  register  8291 
revolutions.     At  midnight  took  in  main  spencer. 

December  7th.  At  3h.  12' passed  Wolf's  Trap  light  boat ;  register 
10,792  revolutions.  At  6h.  10'  took  in  all  sails.  At  6h.  49' passed  out 
by  Cape  Henry  ;  register  13,400  R. ;  light  airs,  smooth  sea.  At  Ih  45' 
set  jib  and  main  spencer.  At  2h.  15'  set  foresail.  At  3h.  5'  abreast  of 
Chincotigue;  register  19,596  R.;  last  part  of  this  24  hours  some  sea  on 
and  increasing. 

December  8ih.  During  first  part  of  this  24  hours  sea  moderating,  wind 
fresh  from  W.  N.  W.  At  7h.  25'  set  topsails  and  foresails.  At  11  h.  6' 
abreast  of  Montauk  Point;  register  41,836  R.,  having  made  from  Cape 
Henry  to  this  Point  28,436  R.;  latter  part  of  this  24  hours  sea  moderate, 
light  breezes. 

December  9th.  At  r2h.  30',  A.  M.,  Block  Island  abeam:  register 
43,086  R.  At  4h.  12',  P.  M.,  Gay  Head  light  abeam;  register  46,055  R. 
At  4h.  54'  took  in  forespencer.  At  6h.  41'  passed  Cross  Rip  light  boat; 
regi.ster  48,266  R.  At  8h.  45'  took  in  all  sails.  At  8h.  45'  passed  Pol- 
lock's Rip  light  boat;  register 49,987  R.;  strong  head  wind  and  tide.  At 
8h.  7'  come  to  at  the  wharf  at  Boston,  having  made  during  the  run, 
57,995  revolutions,  and  was  79-5  hours  running  time. 

From  the  above  log,  the  following  averages  were  taken,  and  will  be 
used  as  the  basis  of  an  investigation  of  the  performance  of  that  ship  for  the 
run  to  13oston. 
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Average  coal  consumed  per  hour,  .  .  1239-6  lbs. 

"  steam  per  gauge,  .  .  .     22*105  ins. 

"  cut-off,  .  .  .  54*  ins. 

"  revolutions  per  minute,  .  .  .     12'18 

"  vacuum,  ...  25  ins. 

"  temperature  hot-well,  .  .  115** 

"  temperature  feed-water,  (heater,^  »  139*' 

"  density  of  boiler  water,  .  .  Ij 

The  running  distance  from  Baltimore  to  Boston  is  666  nautical  miles, 
and  the  total  number  of  revolutions  made  was  57,995,  time  required  to 
make  the  run  79|  hours. 

Boilers. — Two  in  number,  14  feet  long,  11  feet  2  inches  wide,  and  13 
feet  high,  each  boiler  has  two  furnaces,  6  feet  long,  5  feet  wide,  two 
doors  to  a  furnace. 

The  heated  gases  pass  from  each  furnace  to  the  back  connexion, 
through  two  large  flues,  21  inches  diameter,  5  feet  7  inches  long,  and 
from  thence  through  horizontal  return  tubes  4  inches  external  diameter, 
10  feet  long,  (106  in  each  boiler,)  to  the  smoke  pipe. 

Diameter  of  smoke  pipe,  .  .  .66  inches. 

Height  of  smoke  pipe  from  grate  bars,  .  46  feet. 

Average  distance  of  grate  bars  from  furnace  crowns,     .  36  inches. 

Grate  surface,  .  .  .  120  sq.  ft. 

Natural  draft,  .  Cexcellent.^ 

Fuel,  .  .  bituminous  coal. 

Total  fire  surface,  .  ■ 

When  burning  12396  pounds  of  coal  per  hour,  cutting  off  at  54  ins., 
making  12-18  revolutions  per  minute,  with  an  average  steam  pressure 
of  22-105  lbs.  per  square  inch,  the  boilers  gave  an  evaporation  of  8^'^^^^ 
pounds  of  water  per  pound  of  coal.  Consuming  per  hour  per  square  foot 
of  grate  surface  10-3  lbs. 

The  saturation  was  kept  at  If,  and  the  loss  by  blowing  to  maintain 
this  point,  was  15^"*^'^^  per  cent. 

A  heater  or  reservoir  was  fitted  in  the  upper  part  of  the  steam  chim- 
ney, and  so  arranged  that  the  feed-water  from  the  hot-well  should  cir- 
fulate  freely  around  it  before  entering  the  boiler,  by  which  its  tempera- 
ture was  increased  from  24°  to  30°;  taking  it  at  24°  as  given  in  the  log, 
and  we  have  as  the  economic  result,  a  gain  of  2,^^  per  cent,  in  amount 
of  heat,  or  -^^^-^^  tons  of  coal  per  diem.* 

The  space  between  the  valves,  and  in  the  cylinder  nozzles,  added  to 
the  clearance,  make  6-22  cubic  feet  to  be  filled  with  steam  at  each  end 
of  the  cylinder  before  the  commencement  of  the  stroke,  and  although 
this  steam  is  not  a  total  loss,  yet  it  is  an  element  affecting  the  boilers  in 
the  abstract,  and  it  is  thought  proper  to  consider  it  under  this  head. 

In  the  case  of  the  '■'■  Jenldns,''''  Qf^^  cubic  feet  is  equivalent  to  Af^^ 
inches  of  the  cylinder  length,  and  taking  27-52  lbs.  per  square  inch  as 
the  mean  effective  pressure  acting  on  the  piston  for  the  full  length  of  the 

•  This  heater  or  reservoir  was  not  in  the  original  design  of  the  machinery,  but  was 
adopted  at  the  request  of  the  engineer  in  charge,  after  the  ship  had  been  running  for 
several  months.  I  am  of  the  opinion  that  a  heater  placed  in  such  a  position  and 
prove  very  effective,  would  be  at  least,  presumptive  evidence  of  defective  design  in  the 
boiler  somewhere. 
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stroke,  viz  :  108  inches,  the  total  power  developed  by  the  engine,  may 
be  represented  as  follows,  27-52  x  108  =  2972-16. 

The  effective  pressure  at  the  end  of  the  stroke  was  14-7  lbs.,  acting 
through  4^=0^5  inches=62-916,  which  is  2-12  percent,  nearly  of  2972-16; 
therefore,  the  loss  of  power  sustained  by  filling  the  vacuities  before  the 
stroke  commences,  may  be  represented  proportionally  as  follows,  viz : 
14-7  X  4-28  =  62-916,  and  62-916  being  212  per  cent,  of  2972-16,  the 
total  power,  a  loss  of  2- 12  per  cent,  or  ^jq^  horse  power  is  the  result. 

Performance  of  Engine. 

The  mean  performance  for  the  run  of  79-5  hours  was  as  follows, 

2507-1  X  27-52x219-24 


33,000 

beinjr  as  follows 


458-4   H.   V.  developed.     The  distribution 


Oblique  action  and  slip. 

Friction  of  en!i;ino,     .  . 

load, 
Power  required  to  work  air-pump, 
Leaving  to  be  utdized  in  propelliag 
the  shi]),     . 


26-     per  cent,  or  119-164  H.  P. 
7-  "  32-08       " 

.       4-5  "  20638     " 

3-6  "  16-55       " 

.58  9  "         269-997     " 


100-0 


458-439 


Proportion  of  immersed  sectional  area  to  effeciive  horse  power,  1-4  :  I. 

On  the  return  trip,  viz  :  from  Boston  to  Baltimore,  different  results 
were  obtained,  as  will  be  seen  by  inspection  of  the  following  log,  and 
the  deductions  made  therefrom: 


Steam  Log. — Returning  to  Baltimore,  December  27,  1856. 


I 


Date,  &c., 
Dec.  27,  185C. 

to  A 

II 

<   » 

o 

a 

O 

S 

3 
9 
u 

> 

b 

1    ■& 

1     c. 

i    ^ 

to 

C     . 

o  »- 

-  -    3 
3    2 

A  vprage 
revolutions 
per  minute. 

c 
c 

a 

3 

a 

CC 

1 

o 

ft 

"a 

O     tl 
"    3 
4)    O 

< 

P.M. 

1 
2 

3 

4 

5 

15 

11  in 

25 

4 

'  526 

115° 

6 

17 

" 

" 

Full. 

11585 

1057 

17-6 

<t 

1652 

7 

17 

u 

•' 

2639 

1054 

17-5 

'« 

.(   • 

8 

17 

" 

*' 

« 

3674 

1035 

17-2 

t< 

i* 

19 

" 

" 

'« 

4753 

1079 

17-98 

••     ' 

lU 

18 

u 

" 

5794 

1041 

17-3 

1 

"     i 

11 

19 

" 

>< 

6872 

1078 

17  li 

1 

<i 

12 

19 

" 

"i 

" 

;7939 

1067 

17-7 

" 

I7-fi 

II  in 

! 

1 

17-55 

1652 

30* 


354 


Mechanics,  Physics,  and  Chemistry. 


Steam  Log. — Returning  to  Baltimore,  December  28,  1856. 
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Steam  Log. — Returning  to  Baltimore,  December  29,  1856. 
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Steam  Log. — Return'ni'ir  to  Baltimore  December  30,  1856. 
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Remarks. — December  27,  at  2h.  10',  P.  M.,  started  fires;  had  steam 
at  3h.  45',  and  at  4  h.  29'  left  the  wharf.  At  5h.  12'  passed  the  Boston 
light,  wind  and  tide  fair;  register  showing  740  revolutions.  At  6h.  25' 
set  topsails.  At  9h.  7'  Cape  Cod  light  abeam;  register  4865  revolutions. 
At  lOh.  17'  Nauset  light  abeam;  register  6088  K.  At  llh.  35'  Chatham 
light  abeam;  register  7502  R.,  wind  liglit,  smooth  sea. 

December  28.  Atl2h.  15'tuok  in  topsails.  At  12h.  30' passed  Pollock's 
Rip  light  boat;  register  8443  R.  At  2h.  11'  abreast  of  Cross  Rip  liwht 
boat;  register  10,201  R.  At  3h.  39'  Holmes'  Hole;  register  10,860  R. 
At  4h.  44'  Gay  Head  light  ,  regi>ter  12,854  R.  At  7h.  25'  set  fore  and 
main  spencer,  smooth  sea,  light  airs.     At  3h.  P.  M.  took  in  all  sails. 

December  29,  A.  M.  This  day  commences  with  light  winds  ahead, 
and  smooth  sea.  At  6h.  A.  1\J.,  set  fore  and  main  sails.  At  9h.  took  in  all 
sails,  wind  light  and  smooth  sea  the  remainder  of  the  day. 

December  30,  A.  M.  At  r2h.  47'  abreast  of  Sharp's  Island.  At  3h.20' 
slowed  engine.  At  4h.  29'  North  Point  abeam,  light  airs,  smooth  sea  ; 
register  66,893  R.  At  5h.  40'  came  to  at  the  dock ;  having  made  irom 
lioston  to  Baltimore,  68,022  revolutions,  61  hours  running  time. 

The  average  results  ol)tained  from  this  log,  are  as  follows;  and,  as  in 
the  former  case,  will  constitute  the  basis  of  the  investigation  for  the  re- 
turn trip. 


Average  coal  consumed  per  hour, 

"  steam  per  gauge, 

"  cut-olV, 

"  revolutions  per  minute, 

"  vacuum, 

"  temperature  of  hot-well, 
"  "  feed  water,  (heated, J 

"  density  of  boiler  water. 


1652  II)H. 
19  36  ins. 
41-71  ins. 
18-43 
25  ins. 
115° 
131)° 


Total 


The  running  distance,  as  before  stated,  is  666  nautical  miles, 
number  of  revolutions  made,  68,022.   Running  time  61  hours. 

Boilers. — Burning  1652  pounds  of  coal  with  an  average  steam  pressure 
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of  19'36  lbs.  per  square  inch,  and  cutting  off  at  41*7  inches,  the  evapo- 

.„        66-72  X  36-86     „..       ,  3-12  x  60x64-3      .„ 
ration  was  as  follows, -^ =  3-12  and  —— =  7*3 

lbs.  of  water  evaporated  to  the  pound  of  coal. 

Loss  from  blowing  off  at  If,  .  15-02  per  cent. 

Gain  by  heater,  2*5  per  cent,  or  -^^^  tons  of  coal. 

Coal  consumed  per  hour  per  square  foot 

of  grate,  .  .  13-7  lbs. 

Performance  of  Engine. — The  mean  performance  for  the  run  of  61 
hours  was  as  follows  : 

2507-lX21-8x331-74     ..«  ,o  .  ,  i    ,      t       i  .u     i-  .  u  ♦- 
Q  jnnn =  D4y-4d  total  developed  power,  the  distribution 

being  as  follows : 

Oblique  action  and  slip,  .  31-19  per  cent,  or  171'36  H.  P. 

Friction  of  engine,  .  .  5-00  "  27-47     " 

"  •    lond,  .  .  4-fiO  "  25-07     " 

Power  required  to  work  air  pump,  .  4-50  "  24-72     " 

Leaving  to  be  utilized  in  propelling  the  ship,  51-71  "         300-58     " 


100-00  "         54i)-20 


Proportion  of  immersed  sectional  area  to  efil'ective  horse  power,  1  09 
to  1. 

The  following  diagram  will  show  the  working  condition  of  the  engine. 

Steam  19i.         Revolutions  18.         Vacuum  26.         Hot-well  115". 


j)  Brown  Ink  for  Marking  Linen* 

The  solution  for  writing  consists  of  ^  an  ounce  of  acetate  of  manga- 
nese in  1^  ozs.  of  water :  the  hiien  is  prepared  by  satiiraiion  widi  a  solu- 
tion of  1  (Irm.  of  prussiate  of  poiash,  stifftTjed  with  1^  drms.  of  gum- 
arabic,  drying  and  ironing. —  Wiirzh.  Wochenschnff,  1865,  No.  10. 

•  From  the  Lond.  Uheni   Gaz.,  .No.  ;J30. 
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Particulars  of  the  Steamer  Eastern  Queen. 

Hull  built  by  John  Englis,  New  York.  Machinery  by  Morgan  Iron 
Works,  New  York.  Owners,  Captain  Kemble  and  others.  Intended 
service,  Boston  to  Gardiner. 


700. 


150. 


Hull. — 

Length  on  deck, 

Breadth  of  beam,  (molded,^ 

Depth  of  hold  to  spar  deck,  . 

"         keel, 

Tonnage, 

Area  of  immersed  section  at  load  draft, 

Contents  of  bunkers  in  tons  of  coal, 

Masts — two — Rig — schooner. 
Engines. — Vertical  beam. — 

Diameter  of  cylinder, 

Length  of  stroke. 

Cut-off, 
Boiler. — One — Return  flued. — 

Length  of  boiler. 

Breadth       " 

Height         "         exclusive  of  steam  chimney, 

Number  of  furnaces,  .  3. 

Diameter  of  shell, 

Length  of  grate  bars. 

Number  of  flues,  above  5 — below  10. 

Internal  diameter  of  flues  above, 


at  one-half. 


below 


(six, 
,   /  ten, 
(  ten. 


220  feet. 
29     " 
11     " 


3  inches. 
6 


173  sq.  feet. 


48  inches. 


6  inches. 


11  feet. 


28  feet. 
12     " 
11     " 

10     " 

7     " 


18^ 

13         " 
12         " 
18 
4  feet  6  inches. 
32     •« 


Diameter  of  smoke  pipe, 
Height 
Paddle   Wheels. — 

Diameter  over  boards,  .  .  30     " 

Length  of  blades,  .  .  .  8     " 

Depth         "  .  .  2     ♦'     2     « 

Number,  .  .        26. 

Remarks. — Frames  molded  14  ins  ;  sided  6  and  7  ins.  ;  24  ins.  apart 
from  centres,  and  strapped  with  diagonal  double  laid  braces  4  x|  inch. 
Blowers  to  furnaces.  C.  H.  H. 


For  the  Journal  of  the  Franklin  Institute. 

Comparative  Results  attained  by  Rising  Flue  Boilers  and  Martin's  Ver- 
tical Tubular  Boilers  in  the  U.  S.  Steamer  Susfjuehanna. 

The  following  data,  compiled  carefully  from  the  logs  of  the  abovenamed 
steamer,  have  been  furnished  us  from  a  reliable  source,  and  are  interest- 
ing as  showing  the  economic  gain  in  the  use  of  well  designed  vertical 
tubular  boilers.  To  appreciate  the  whole  gain  by  the  latter,  the  great 
saving  of  space  from  that  occupied  by  the  old  form  of  boiler  ought  not 
to  be  overlooked.  Particulars  of  both  sets  of  boilers  have  previously 
appeared  in  this  Journal. 
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Summary  of  Abstracts  of  the  Steam  Logs  of  the  V.  S.  Steamer  Susquehanna. 
From  June  1st,  1851,  to  March  'Slst,  1855 — with  old  boilers. 


Total  time 

1 

'  Steam  alone. 

Steam  &  Sail.  Sail  alone. 
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Hours. 

Days. 

Hours  Days. 
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23 
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5 

!  194 

2 

131 

4     1     11 
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10 
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2251 

58878 
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uly  31  St. 
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44    1  15 

1    10   1      U     1    15  1      1      1          1          111-4   1    11-3  |8'3   |2595  |  1-404 1  8715  | 
From  August  5th  to  September  30th.     Frigate  Congress  in  tow. 

8715 

81      4 

1    S4   i            1           1            1         I          1  112   1    11      16-5   1  2860  |    318   1  1248  \       \ 
Total  average  with  "new  boilers.''^ 
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52 1     19 

1    37   1      18     1    15   1      1     1        1          1  11-35  1   11-25  |  8     ]  2752  |  1722  |  9963   | 
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By  reducing  these  abstracts  to  one  common  standard  of  speed,  by 
means  of  the  ordinary  rules  applied  for  that  purpose,  with  the  view  of 
obtaining  the  relative  economy  of  fuel,  and  by  taking  the  "logs"  of  the 
ship  with  "old  boilers"  as  the  basis  of  calculation,  having  special  refer- 
ence to  speed  and  coals,  we  obtain  the  following  comparative  results: 

The  performances  of  the  ship  under  ordinary  circumstances,  (with  the 
ship  alone,)  is  found  to  be  as  100  :  182,  or  45  per  centum  in  favor  of  the 
new  boilers. 

With  the  Frigate  Congress  in  tow,  it  was  as  100  :  87,  or  an  expendi- 
ture of  only  13  per  cent,  more  fuel  whilst  the  ship  was  performing  dou- 
ble duty. 

A  general  mean  of  performances  with  "new  boilers,"  is  as  100  :  134, 
or  25  per  cent,  in  their  favor  under  all  circumstances  (including  time  of 
towing,  &c.^ 


The  Atlantic  Submarine  Cable.* 

The  projected  telegraphic  communication  between  this  country  and 
the  United  States  is  of  such  vast  importance,  that  any  suggestions  tending 
to  its  successful  completion  are  worthy  the  consideration  of  the  directors 
of  the  scheme. 

The  object  of  this  letter  is  to  draw  attention  to  the  probable  effect  of 
the  immense  pressure  to  which  the  insulated  wire  will  be  exposed  when 
sunk  in  the  Atlantic.  Supposing  the  gutta  percha  coating  to  be  perfect, 
no  injury  can  be  sustained  by  this  pressure  ;  but  in  case  of  there  being 
any  '■'■blows^^  (air  holes)  that  have  merely  a  skin  of  gutta  percha  over 
them,  the  water  under  so  enormous  a  pressure  would  soon  find  its  way 
to  the  wire  and  destroy  the  insulation,  and  so  render  the  cable  useless. 
These  defects  would  not  be  perceived  by  ordinary  testing,  such  as  im- 
mersing the  cable  in  a  few  feet  of  water. 

The  plan  of  testing  I  should   propose,  is  to  construct  large  cast  iron 

*  rroin  llic  Prnctical  Mcdianlc's  Journal,  Feb.,  1857. 
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tanks  in  which  some  hundred  miles  of  cable  can  be  placed,  with  stuffing 
boxes  where  the  Avire  enters  and  leaves  the  vessel,  and  then  subjecting 
it  to  hydrostatic  pressure  ;  the  insulated  wire  to  be  connected  through  a 
galvanometer  with  one  pole  of  a  j)owerful  intensity  battery,  and  the  iron 
of  the  tank,  in  which  the  cable  is  enclosed,  with  the  opposite  pole. 
Chester^  January,  1857.  J.  H. 


Weslley'^s  Expanding  Spikes* 

Mr.  William  Westley,  of  Wellington,  Derby,  has  patented 
proved  nail  or  spike  shown  in  the  an- 
nexed engravings.  The  body  of  the  nail 
or  spike  is  split  into  two  legs  or  fangs, 
a  b,  fig.  1,  which  are  chamfered  or  bevel- 
ed at  their  ends,  the  said  beveled  ends 
constituting  two  edges,  the  inclined  faces 
of  which  are  turned  towards  each  other. 
In  driving  the  nail  or  spike  into  wood 
or  other  substance,  the  wedge-shaped 
ends,  in  consequence  of  their  inclined 
faces  being  turned  towards  each  otlx'r, 
cause  the  two  halves,  a6,  to  open,  in  the 
manner  represented  in  fig.  2,  and  thus 
fix  themselves  firmly  in  the  material. 

*   Frnin  tlic  Lond.  Mccli.  Mag.,  Nov.,  185G 
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Proceedings  of  the  Stated  Manthly  Meeting,  ^Qpril  16th,  1857. 

John  Agnew,  Vice  President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

Letters  were  read  from  the  K.  K.  Geological  Society,  Vienna  ;  Smith- 
sonian Institute  and  the  Metropolitan  Mechanics'  Institute,  Washington 
City,  D.  U. 

Donations  to  the  Library  were  received  from  The  Royal  Astronomical 
Society,  London;  K.  K.  Geological  Society,  Vienna;  L.  A.  H.  Latour, 
Esq.,  Montreal,  C.  E.;  United  States  Coast  Survey  ;  Prof.  A.  D.  Bache, 
Washint^ton  City,  D.  C;  Hon.  Job  R.  Tyson,  U.  S.  Congress  ;  Regents 
of  the  University  of  the  State  of  New  York  ;  State  Lunatic  Asylum,  Al- 
bany, New  York;  Academy  of  Science  of  St.  Louis,  Missouri  ;  C.  j\L 
Saxton  &  Co.,  New  York  ;  Philadelphia,  Wilmington,  and  Baltimore 
Railroad  Company,  the  Coal  Run  Improvement  and  Railroad  Comp., 
McKean  &  Elk  Land  and  Improvement  Company  ;  Girard  College  ; 
Pennsylvania  Institution  for  the  Blind  ;  Prof.  John  F.  Frazer,  Prof.  J. 
C.  Cresson,  Dr.  B.  H.  Rand,  and  F.  de  B.  Richards,  Esq.,  Philadelphia. 

Donations  to  the  Cabinets  from  Ellwood  Morris,  Esq.,  Cold  Spring, 
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Penna.,  B.  I.  Shreve,  near  Mount  Holly,  New  Jersey,  and  Stephen 
Ustick,  Esq.,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
■were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the  month 
of  March  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (3)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (4)  were  duly  elected. 

William  Butcher&Son  presented  some  specimens  of  their  gum  elastic 
coated  and  impregnated  iron,  the  patent  right  of  which  has  been  secured. 
Mr.  Butcher  stated  that  this  material  is  now  in  great  demand  for  roof- 
inty,  and  other  uses  where  iron  is  exposed  to  the  atmosphere;  there  being 
no  galvanic  action  between  the  iron  and  its  coating,  he  considered  it 
superior  to  any  other  material  used  for  roofing  or  other  purposes.  The 
subject  is  referred  to  the  Committee  on  Science  and  Arts  of  the  In- 
stitute for  examination. 

Mr.  John  H.  Cooper  exhibited  and  explained  his  very  ingenious  and 
simple  rotary  press  for  printing  by  hand,  by  means  of  which  every 
person  can  do  his  own  printing.  It  is  now  before  the  Committee  on 
Science  and  the  Arts,  constituted  by  the  Institute,  and  will  be  more  fully 
described  in  a  future  number  of  the  Journal. 


BIBLIOGRAPHICAL  NOTICE. 


Chinese  Sugar  Cane  and  Sugar  making;  its  History,  Culture,  and  adap- 
tation to  the  Climate,  Soil,  and  Economy  of  the  United  States,  luith  an 
account  of  various  Processes  for  Manufacturing  Sugar.  By  Charles 
F.  Stansbury,  a.  M.,  New  York  :  C.  M.  Saxton  &  Co.,  12  mo.  pp. 
106.— 25  cents. 

Mr.  Stansbury  has  made  a  very  useful  contribution  to  the  knowledge 
of  our  farmers  especially,  and  our  community  in  general,  by  collecting 
together  the  information  in  reference  to  the  cultivation  of  Sorgha  or  Chi- 
nese sugar  cane.  It  appears  from  *he  results  of  the  experiments  here 
recorded,  that  it  is  likely  to  form  a  very  great  accession  to  our  valuable 
plants,  not  only  as  a  means  of  obtaining  sugar,  and  its  secondary  pro- 
ducts the  fermented  and  alcoholic  liquors,  but  also,  as  a  fodder,  in 
which  respect,  according  to  the  testimony  of  those  who  have  tried  it,  it 
possesses  great  advantages. 

The  subject  belongs  rather  to  our  Agricultural  Society  than  to  us,  but 
as  agricvdture  lies  at  the  base  of  the  prosperity  of  every  nation  aspiring 
to  be  independent,  the  subject  is  of  vast  importance  as  well  to  our  me- 
chanic arts,  and  we  recommend  this  little  work  to  all  our  readers,  who, 
as  we  learn  by  an  appended  advertisement,  can,  for  twenty-eight  cents, 
obtain  it  and  seed  enough  of  the  plant  to  plant  two  square  rods,  from  the 
publishers. 
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Description  of  the  Compressed  .8ir  Engine  at  Govan  Colliery  * 
By  W.  C.  Randolph. 

[Read  before  the  Institution  of  Mechanical  Engineers,  Glasgow.] 

This  engine  was  designed  for  a  special  purpose  in  the  working  of  the 
Govan  Colliery,  near  Glasgow,  where  an  ordinary  engine  was  not  applica- 
ble; and  although  under  other  circumstances  not  an  economical  mode  of 
employing  power,  it  has  proved  in  the  present  case  highly  satisfactory, 
and  lias  worked  successfully  for  several  )ears. 

The  main  shatt  is  sunk  176  yards  deep,  through  six  successive  sean>s 
of  coal,  the  first  of  which  is  92  yards  from  the  surface  at  that  point;  and 
after  working  the  coal  at  that  part,  a  main  road  was  driven  horizontally 
to  a  distance  7(J6  yards,  intersecting  the  coal  seams,  which  dip  at  aa 
inclination  of  about  1  in  11,  A  second  shaft,  at  present  26  yards  deep, 
was  then  sunk  near  the  extremity  of  the  main  road,  for  the  purpose 
of  working  the  third  seam,  or  "  rough  main  "  coal.  The  difliculty 
then  arose  of  [)roviding  lor  the  winding  and  puinping  of  this  second 
shaft  at  a  distance  of  nearly  half  a  mile  from  the  first  shaft.  A  steam 
boiler  was  inadmissible  in  that  situation,  and  the  distance  was  too  great 
to  convey  steam  from  the  surface.  Some  application  of  vvater  power 
was  contemplated  by  the  manager,  Mr.  James  Allan,  who  applied 
to  the  author  for  the  purpose  of  carrying  it  out;  and  it  was  then  pro- 
posed by  the  author,  upon  the  original  idea  suggested  by  Mr.  David 
Elder,  to  make  use  of  compressed  air  supplied  by  a  compressing  steam 
engine  at  the  surface,  and  conveyed  down  by  a  pipe,  to  work  an  engine 

•From  the  Lond.  Mech,  Mag.,  Feb.,  1857. 
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at  the  top  of  the  second  shaft,  in  the  manner  of  a  non-condensing  steam 
engine,  the  discharged  air  being  thrown  into  the  workings  to  aid  in  the 
ventilation  of  the  mine.  This  proposal  was  adopted,  and  the  present 
engine  was  designed  and  constructed  for  the  purpose,  by  Messrs.  Ran- 
dolph, Elliot  &  Co.  ;  it  has  now  been  working  at  the  colliery  more  than 
six  years,  and  has  been  found  to  answer  the  purpose  completely. 

The  main  shaft  contains  a  single  winding  apparatus  and  a  set  of  four 
pumps,  and  forms  the  downcast  shaft  for  the  ventilation  ;  it  is  18  feet 
long  and  8  feet  wide,  being  oval  at  the  top  and  rectangular  below.  It 
opens  at  the  bottom  to  the  horizontal  main  road,  which  is  9  feet  wide 
and  6  feet  high,  divided  by  a  brattice  in  the  centre  throughout  the 
whole  length,  for  the  downcast  and  upcast  currents.  The  upcast  shaft, 
7  feet  diameter,  has  a  ventilating  furnace  at  the  bottom,  and  contains  a 
single  winding  apparatus.  In  a  recess  at  the  top  of  the  second  shaft,  is 
fixed  the  air  engine  for  working  the  winding  and  pumping  apparatus  of 
the  second  shaft.  The  compressed  air  is  conveyed  to  it  by  a  cast  iron 
pipe,  10  inches  diameter  inside,  carried  down  the  main  shaft,  from  a 
steam  engine  at  the  surface,  which  is  employed  to  compress  the  air. 

The  steam  cylinder  is  15  inches  diameter,  with  a  stroke  of  3  feet,  and 
drives  two  condensing  air  pumps,  which  work  alternately  one  on  each 
side  of  the  beam  centre,  delivering  the  air  into  the  centre  reservoir,  from 
which  it  passes  into  the  main  pipe.  The  beam  is  connected  at  the 
other  end  to  a  crank  and  fly-wheel,  to  equalize  the  motion.  The  air 
pumps  are  21  inches  diameter,  with  a  stroke  of  18  inches  ;  they  are 
placed  inverted,  with  the  piston  rods  passing  out  below,  where  the 
stuffing  boxes  are  not  exposed  to  the  pressure  of  the  compressed  air, 
and  are  worked  with  crossheads  sliding  in  vertical  guides  by  means  of 
side  rods  from  the  beam.  The  air  pumps  are  fitted  with  ball-valves,  of 
which  there  are  three  sets  to  each  pump,  each  set  consisting  of  44  brass 
balls,  2  inches  diameter,  arranged  in  three  concentric  rings.  The  balls 
are  confined  by  separate  cages  to  a  lift  of  half  an  inch.  In  consequence 
of  the  high  pressure  of  the  air,  amounting  to  30  lbs.  per  square  inch, 
provision  is  made  for  preventing  leakage  through  the  valves,  by  a  stra- 
tum of  water  constantly  covering  the  piston  valves  and  the  delivery  and 
inlet  valves,  through  which  all  the  air  has  to  pass.  A  small  pump,  3 
inches  diameter  and  10  inches  stroke,  is  employed  to  supply  water  for 
this  purpose,  and  delivers  it  into  the  centre  reservoir,  from  which  it 
flows  through  the  small  pipes,  into  each  of  the  air  pumps,  during  the 
period  of  their  downward  strokes,  the  quantity  of  water  admitted  being 
regulated  by  a  cock  in  each  pipe.  The  surplus  water  is  discharged  at 
each  upward  stroke  through  the  delivery  valves,  and  flows  over  the  top 
into  the  centre  reservoir,  keeping  the  delivery  valves  also  covered  with 
water  j  in  this  way  the  compressed  air  is  entirely  discharged,  and  there 
is  no  loss  of  power  from  expansion  of  air  behind  the  piston  at  the  begin- 
ning of  the  downward  stroke.  The  level  of  water  in  the  centre  reser- 
voir, is  regulated  by  means  of  a  gauge  glass  at  the  side.  Any  leakage 
of  water  past  the  piston  valves  and  piston,  escapes  through  the  suction 
or  inlet  valves,  and  is  carried  off  by  a  waste  pipe  fitted  to  the  casing  of 
the  air  pumps. 

The  air  pump  barrels  are  lined  with  brass  to  prevent  corrosion,  and 


On  the  Physical  Geography  ofJSTorth  America.  363 

the  pistons  are  faced  with  brass  and  without  packing,  being  merely 
turned  a  good  fit  to  the  cylinders.  The  pumps  have  continued  working 
the  whole  time  since  starting,  a  period  of  more  than  six  years,  working 
part  of  the  time  day  and  night,  without  requiring  any  repairs  or  adjust^- 
ment ;  nothing  has  been  done  to  them,  except  replacing  some  of  the 
valve  cages  which  had  been  broken. 

The  usual  speed  of  this  engine  is  about  25  revolutions  per  minute, 
with  a  pressure  of  steam  of  18  lbs.  per  square  inch,  giving  a  pressure  of 
air  averaging  about  20  lbs.  per  square  inch. 

The  air  engine  at  the  lower  shaft  has  a  cylinder  10  inches  diameter 
and  18  inches  stroke,  and  works  usually  at  about  25  revolutions  per 
minute  ;  it  is  an  old  steam  engine,  and  w-as  formerly  worked  with  high 
pressure  steam.  It  was  intended  to  be  worked  with  air  at  30  lbs.  per 
square  inch  pressure,  and  at  that  pressure  the  heat  generated  in  com.- 
pression  was  expected  to  be  very  great ;  indeed,  calcuUtion  at  the  time 
gave  nearly  the  melting  point  of  tin.  The  great  safety  valve,  however, 
for  getting  rid  of  the  heat  developed,  is,  as  was  anticipated,  the  water 
upon  the  valves  of  the  compressing  engine,  which  absorbs  the  heat  as 
soon  as  generated,  a  portion  of  the  water  passing  off  through  the  main 
pipe  in  the  form  of  steam  ;  this  steam  becomes  condensed  in  the  pipe^ 
and  provision  is  made  for  drawing  off  the  water  of  condensation  from 
time  to  time  as  it  accumulates  at  the  bottom  of  the  shaft,  by  means  of  a 
cock. 

The  pressure  of  the  air  at  the  lower  engine,  is  only  about  1  lb.  per 
square  inch  below  the  pressure  of  the  compressing  engine  at  the  top  of 
the  pit.  The  absorption  of  heat  on  the  sudden  liberation  of  the  com- 
pressed air  from  the  lower  engine,  at  the  discharge  of  each  stroke, 
causes  so  great  a  degree  of  cold,  that  in  winter  the  engine  is  often  stop- 
ped by  the  formation  of  ice  in  the  cylinder  and  exhaust  pipe. 


On  the  Geology  and  Physical  Geography  of  A'^oi-th  America.^     By  Prof. 
Henry  D.  Rogers,  from  the  United  States. 

(Continued  from  pag^e  326.J 

American  Coal  Fields. 

The  speaker  selected  from  the  many  topics  presented  by  this  sketch 
of  the  geology  of  North  America,  that  of  the  coal  fields  of  the  United 
States  and  British  Provinces,  as  presenting  a  theme  of  general  interest, 
describing  first  briefly  the  carboniferous  formations,  especially  their  coal 
measures. 

This  formation  consists,  in  the  United  States  and  North-eastern  British 
Provinces,  of  argillaceous  and  siliceous  sandstones,  conglomerates,  clay 
shales,  fire  clays,  and  coal  slates;  argillaceous  limestones,  chiefly  of  ma- 
rine origin,  and  seams  of  coal.  A  coarse  siliceous  conglomerate  or  mill- 
stone grit,  generally  destitute  of  coal,  underlies  the  productive  coal 
measures  throughout  nearly  all  the  different  basins,  proving  the  univer- 
sality of  the  action  which  attended  the  commencement  of  that  state  of 
•  Notices  of  the  Meetings  of  the  Royal  Institution  of  Great  Britain,  Feb.  8th,  1856. 
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the  physical  geography  that  witnessed  the  production  of  the  coal  seams 
and  the  sediments  which  enclose  them. 

The  eastern  half  of  the  continent  exhibits  five  great  coal  fields,  ex- 
tending from  Newfoundland  to  Arkansas.  1.  The  first,  or  most  eastern, 
is  that  of  the  British  Provinces,  Newfoundland,  Nova  Scotia,  Cape 
Breton,  Prince  Edward's  Island,  and  New  Brunswick.  This  seems  to 
have  been  originally  one  wide  coal  field,  subsequently  broken  up  into 
patches  by  upheval  and  denudation,  and  by  the  submergence  which 
formed  the  Gulf  of  St,  Lawrence :  the  area  of  the  coal  measures  of  the 
provinces  is  probably  about  9000  square  miles,  though  only  one-tenth 
of  this  surface  appears  to  be  underlaid  by  productive  coal  seams.  2. 
The  second,  or  great  Appalachian  coal  field,  extends  from  North-eastern. 
Pennsylvania  to  near  Tuscaloosa,  in  the  interior  of  Alabama.  It  is  about 
875  miles  long,  and  180  broad,  where  widest  in  Pennsylvania  and  Ohio, 
and  by  a  careful  estimate  contains  about  70,000  square  miles.  The 
narrow  basins  of  anthracite  in  Eastern  Pennsylvania,  containing  less  than 
300  square  miles  of  coal,  are  outlying  troughs  from  this  great  coal  field. 
3.  A  third,  smaller  coal  field,  occupies  the  centre  of  the  state  of  Michi- 
gan, equidistant  from  Lake  Huron  and  Michigan;  it  covers  an  area  of 
about  15,000  square  miles,  but  it  is  very  poor  in  coal.  4.  A  fourth 
great  coal  field  is  that  situated  between  the  Ohio  and  Mississippi  anti- 
clinals,  in  the  States  of  Kentucky,  Indiana,  and  Illinois.  It  has  the 
form  of  a  wide  elliptical  basin.  It  is  about  370  miles  long,  and  200 
miles  wide,  and  contains  by  estimation  50,000  square  miles  of  coal  mea- 
sures. 5.  The  fifth,  and  most  western,  is  the  large  and  very  long  coal 
field  filling  the  centre  of  the  great  basin  of  carboniferous  rocks  which 
spreads  from  the  Mississippi  and  Ozark  anticlinals,  westward  to  the  limit 
of  the  palieozoic  region,  where  the  cretaceous  strata  begin.  The  coal 
field  itself  has  its  northern  limit  on  the  Iowa  River,  and  its  southern 
near  the  Red  River,  on  the  western  border  of  Arkansas.  It  is  in  length 
650  miles,  and  in  greatest  breadth  200  miles.  The  total  area  of  this 
great  irregular  basin  is  probably  not  less  than  57,000  square  miles.  Three 
or  more  small  detached  tracts  of  coal  strata,  encompassed  by  the  creta- 
ceous deposits,  stretch  at  intervals  south-westward  from  the  southern 
limit  of  the  longer  field  through  Texas.  They  are  probably  extensions 
of  the  great  field  laid  bare  by  denudation.  Other  localities  of  coal  bear- 
ing strata  occur  in  the  high  table  lands  on  both  sides  of  the  Rocky  Moun- 
tains, and  ako  in  the  Wahsatch  chain  of  Utah,  but  it  is  doubtful  whether 
any  of  th^m  belong  to  the  true  carboniferous  series.  The  aggregate 
space  underlaid  by  these  vast  fields  of  coal  amounts  to  at  least  200,000 
square  miles,  or  to  more  than  twenty  times  the  area  which  includes  all 
the  known  coal  deposits  of  Europe,  or  indeed,  of  the  whole  eastern 
continent. 

These  coal  fields,  especially  the  four  lying  west  of  the  Atlantic  slope, 
exhibit  several  interesting  facts  of  gradation,  which  render  it  highly  pro- 
bable that  they  were,  at  one  lime,  all  of  them  connected,  the  vacant  in- 
tervals now  separating  them  having  been  denuded  of  their  coal  measures 
by  the  wide-sweeping  erosive  action  of  the  waters  of  the  Appalachian 
Sea,  set  in  motion  by  the  uprising  of  this  part  of  the  continent.     The 
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first  fact  of  such  gradation  relates  to  the  thickness  of  the  formation,  and 
that  of  the  individual  coal  seams  in  the  respective  coal  fields,  the  com- 
parison indicating  a  marked  reduction  in  this  respect  from  east  to  west. 
Thus  the  productive  coal  measures  of  Nova  Scotia  have  a  thickness  of 
nearly  3000  feet,  those  of  the  anthracite  basins  of  Pennsylvania  a  depth 
about  as  great,  while  those  in  the  central  parts  of  the  great  Appalachian 
basin  show  a  thickness  not  exceeding  2500  feet.  Again,  in  the  Illinois 
basin  the  probable  thickness  is  reduced  to  1500  feet,  while  in  the  farthest, 
or  Ohio  and  Missouri  basin,  it -cannot  exceed  lOOO  feet.  Very  similar 
is  the  reduction  in  the  number  of  the  coal  seams.  Those  at  the  Joggins, 
in  Nova  Scotia,  are  about  50  ;  though  only  five  of  them  are  of  work- 
able dimensions,  being  equivalent  to  about  20  I'eet  of  coal.  The  deepest 
anthracite  basin  of  PeniisUvania,  that  of  the  Schuylkill,  contains  also 
about  50  coal  seams,  but  25  of  these  have  a  thickness  each  of  more  than 
three  feet,  and  are  available  for  mining.  Further  west,  the  great  Appa- 
lachian coal  field  contains  about  20  beds  in  all,  10  of  which  are  thick 
enough  to  be  mined.  Still  farther  onward,  the  broad  basin  of  Indiana 
and  Illinois  shows  apparently  not  more  than  10  or  12  beds,  and  it  is 
believed  that  only  7  of  these  are  thick  enough  and  pure  enough  for  min- 
ing. Northward,  in  the  Michigan  coal  field,  denudation  has  left  only 
the  two  or  three  lower  beds.  Still  further  westward  the  coal  field  of  Iowa 
and  Missouri  contains,  it  is  believed,  but  3  or  4  beds  of  profitable  size, 
and  the  total  number,  thick  and  thin,  does  not  exceed  6  or  7.  A  similar 
gradation  is  noticeable  in  the  general  size  of  the  individual  coal  seams, 
by  far  the  thickest  being  in  the  anthracite  basins  of  Eastern  Pennsylvania. 

Parallel  with  this  progressive  reduction  in  the  amount  of  land-derived 
material  in  the  upper  coal  formation,  is  a  diminution  in  the  coarseness 
of  the  mechanical  injiredients  of  the  strata,  the  eastern  coal  measures 
having  more  conglomerates  and  coarse  sandstones,  the  western,  more 
fine-grained  argillaceous  sandstones  and  clay  beds;  and  as  a  further  in- 
dication that  the  first  land  lay  to  the  east  and  the  ocean  to  the  west,  of 
the  wide  coal-producing  plains  or  meadows,  there  is  with  this  westward 
reduction  of  the  mechanically  derived  sediments  from  the  land,  a  steady 
augmentation  of  marine  limestones,  and  other  true  aqueous  deposits, 
precipitates  of  a  shallow  carboniferous  sea.  In  some  of  tlie  more  western 
coal  fields  the  alternation  of  the  terrestrial  coal  seams  with  super-im- 
posed limestones,  containing  marine  fossils,  amounts  even  to  an  occa- 
sional actual  contact  of  the  two  kinds  of  strata. 

Apart  from  these  general  phenomena  of  gradation  which  belong  to  the 
conditions  under  which  the  strata  originated,  there  exist  other  facts  of 
transition,  which  also  imply  a  declension  westward,  of  quite  another 
class  of  forces  than  the  productive  ones.  In  the  Appalachian  chain,  all 
the  eastern  coal  basins,  and  the  eastern  margin  of  the  great  A])palachian 
field,  give  evidence  of  a  crust  metamorphism,  nifecting  all  the  paleozoic 
rocks,  the  degree  of  alteration  dependent  on  the  nature  of  the  stratum, 
and  its  situation,  eastward  or  westward,  in  this  great  undulated  zone. 
The  coal,  of  all  rocks  the  most  sensitive  to  metamorphism  from  heat, 
presents  invariably  among  the  eastern  flexures  of  the  Appalachians,  where 
the  crust  action  has  been  greatest,  the  condition  of  a  hard  and  flinty  an- 
thracite with  a  jaspery  or   large  conchoidal  fracture  ;  further  westward 
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in  the  same  set  of  basins,  the  anthracite  has  a  more  cuboidal  fracture,  is 
softer,  and  is  even  slightly  gaseous.  Entering  the  eastern  border  of  the 
great  Appalachian  bituminous  coal  field,  we  everywhere  find  the  coal 
possessed  of  only  half  its  full  share  of  volatile  or  gaseous  matter  ;  and 
it  is  not  until  we  reach  the  middle  and  western  side  of  this  wide  basin, 
that  the  coal  is  found  fully  bituminous, — in  other  words,  not  until  we 
pass  beyond  the  last  of  the  perceptible  undulations  of  the  crust. 
Throughout  all  the  flat  fields  of  the  Western  States,  the  coal  invariably 
retains  its  original  full  amount  of  bituminous  or  gaseous  ingredients. 

Comparing  the  areas  of  the  coal  fields  of  other  countries  with  those  of 
North  America  now  indirated,  Great  Britain  may  be  estimated  to  con- 
tain about  5400  square  miles,  France  1000,  ;iiid  Belgiuu)  510  square 
miles.  Rhenish  Prussia— Saarbrook  field — has  960  square  miiles,  West- 
phalia 380,  the  J^ohemian  field,  about  400;  that  of  Saxouy,  only  30; 
that  of  the  Asturias,  in  Spain,  probably  200  ;  and  that  of  Russia,  scarcely 
100  square  miles.  And  as  these  are  the  principal  known  coal  fields  in 
Europe,  the  whole  is  thus  seen  to  possess  less  than  9000  square  miles  of 
productive  coal  measures.  Comparing  the  coal  areas  with  the  total 
areas  of  the  respective  countries,  the  United  States  has  one  square  mile 
of  coal  field  to  each  15  square  miles  of  its  3,000,000  miles  ofteriitory  ; 
Great  Britain  has  one  square  mjile  to  each  22^  of  surface;  Belgium 
a  like  proportion  ;  while  France  possesses  only  one  square  mile  of  coal 
field  to  every  200  miles  of  country.  Assuming  the  total  area  of  the 
productive  coal  measures  of  the  woild  at  220,000  square  miles,  and  ac- 
cepting 20  feet  as  the  average  thickness  of  the  available  coal,  the  entire 
quantity,  if  estimated  as  one  lump,  is  equivalent  to  a  cube  of  very  nearly 
10  miles  dimensions,  or  equivalent  to  a  cake  or  plateau  of  coal  100  miles 
square  in  its  base,  and  440  feet  high. 

The  present  annual  product  of  the  chief  coal  producing  countries  is 
as  follows: — Great  Britain  extracted  from  her  coal  mines  last  year — 1855 
— the  enormous  quantity  of  65,000,000  tons;  the  United  States,  between 
8  and  9,000,000;  Belgium,  about  5,000,000  ;  and  France,  4,500,000. 

It  is  interesting  to  compaie  the  dynauiic  force  of  coal  applied  as  fuel 
to  the  generation  of  steam  in  the  steam  engine,  with  the  dynamic  efifect 
of  a  man.  The  human  laborer,  exerting  his  strength  upon  a  tread.mill, 
can  raise  his  own  weighl,  say  150  lbs.,  through  a  height  of  10,000  feet 
per  day,  equivalent  to  1  lb.  raised  1,500,000  ft.  The  mechanical  virtue 
of  fuel  is  best  estimated  by  ascertaining  the  number  of  pounds  which  a 
given  quantity,  say  one  hu.shel,  will  raise  to  a  given  height,  say  one 
foot,  against  gravity.  In  the  steam  engine  this  is  called  the  duty  of  the 
fuel.  Now,  the  present  maximum  duty  of  one  bushel  of  good  coal  in 
the  improved  Cornish  steam  engines,  is  equivalent  to  100,000,000  lbs. 
lifted  through  one  foot;  but  one  bushel  has  been  made  to  raise  125,000,000 
lbs.  one  foot  high,  or  one  pound  125,000,000  of  feet;  but  as  there  are 
84  lbs.  in  one  bushel,  this  divisor  gives  one  pound  as  equal  to  1,500,000 
ft.;  just  the  result  of  a  man's  toil  for  one  day  upon  a  treadmill.  Thus  a 
pound  of  coal  is  really  worth  a  day's  wages.  If  we  estimate  a  lifetime 
of  hard  work  at  20  years,  giving  to  each  year  300  working  days,  we 
have  for  a  man's  total  dynamic  elforl  GOOO  days.     In  coal  this  is  repre- 
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seuted  by  the  amazingly  sraail  amount  o{  three  tons.  Another  proof  of 
the  extraordinary  power  derivable  tlirougli  the  combustion  of  fuel,  is 
presented  in  the  following  calculation  ;  one  cubic  inch  of  water  is  con- 
vertible into  steam,  of  one  atmospheric  pressure,  by  15^  grains  of  coal, 
and  this  expansion  of  the  water  into  steam  is  capable  of  raising  a  weight 
of  one  ton  the  height  of  a  foot.  The  one  cubic  inch  of  water  becomes 
very  nearly  one  cubic  foot  of  steam,  or  1728  cubic  inches.  When  a 
vacuum  is  produced  by  the  condensation  of  this  steam,  a  piston  of  one 
square  inch  surface,  that  may  have  been  lifted  1728  inches,  or  144  feet, 
\vill  fall  with  a  velocity  of  a  heavy  body  rushing  by  gravity  through  one- 
half  of  the  height  of  the  homogeneous  atmosphere,  or  through  13,500 
feet.  This  gives  a  terminal  velocity  of  1300  feet  per  second,  greater 
than  that  of  the  transmission  of  sound.  From  this  we  can  form  some 
estimate  of  the  strength  of  the  tempest  which  alternately  blows  the 
piston  in  its  cylinder,  when  elastic  steain  of  high  pressure  is  employed. 
Applying  the  calculations  of  the  dynamic  ei!iciency  of  coal,  for  esti- 
mating the  mechanical  strength  latent  in  the  coal  ludds  of  the  earth, 
or  in  the  large  coal  product  aniaially  furnished  by  the  mines  of  Great 
Britain,  we  get  some  interesiing  results.  Each  acre  of  a  c  al  seam, 
four  feet  in  thickness,  and  yielding  one  yard  nett  of  pure  fuel,  is 
equivalent  to  about  5000  tons  ;  and  possesses,  therefore,  a  reserve  of 
mechanical  strength  in  its  fuel  equal  to  the  life-labor  of  more  than 
1600  men.  Each  square  mile  of  one  such  single  coal  bed  contains 
3,000,000  of  tons  of  fuel  :  equivalent  to  1,000,000  of  men  laboring 
through  twenty  years  of  their  ripe  strengdi.  Assuming,  for  calculation, 
that  10,000,000  of  tOHS,  out  (^i  the  present  annual  product  of  the  British 
coal  mines,  namely  65,000,000,  are  applied  to  the  production  of  me- 
chanical power,  then  England  annually  summons  to  her  aid  an  army 
of  3,300,000  fresh  men,  pledged  to  exert  their  fullest  strength  tlirough 
20  years.  Her  actual  annual  expenditure  of  power,  then,  is  represented 
by  66,000,000  of  able-bodied  laborers.  The  latent  strength  resident 
in  the  whole  coal  product  of  the  Iviiigdom  may,  by  the  same  process,  be 
calculated  at  more  than  400,000,000  of  strong  men,  or  more  than  double 
the  number  of  the  adult  males  now  upon  the  globe. 

Climates. — Adverting  to  the  causes  of  the  characteristic  features  of 
the  North  American  climates,  those  of  all  the  eastern  and  northern 
divisions  of  the  continent  were  shown  to  depend  primarily  upon  the  pecu- 
liar distribution  of  the  land  and  water,  and  the  general  circulation  of 
the  winds  and  oceanic  currents  in  the  North  Atlantic  and  the  Polar 
Basins,  resulting  from  general  phenomena  of  rotation  of  the  fiuiJs,  and 
from  the  contiguration  of  those  seas.  The  chief  surface  currents  of  both 
these  basins  belong  all  to  one  great  circulating  stream,  which,  crossing 
the  Atlantic  from  Africa  to  tiie  Gulf  of  Mexico,  under  the  northern 
tropic,  and  following  for  a  vast  distance  the  highly-heated  shores  of 
South  and  Central  America,  enters  the  North  Atlantic  at  Florida,  under 
the  name  of  the  Gulf  Stream,  carrying  a  temperature  of  5°  to  6°  higher 
than  the  mean  heat  of  the  equator,  and  imparting  to  the  soutliern 
coast  of  the  United  States  the  ocean  temperature  of  the  tropics.  Pur- 
suing its  career  to  the  north-east,  this  current  transports  its  own  mild 
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climate  to  the  whole  north-western  side  of  Europe,  and  even  subdues 
the  rigors  of  the  European  Polar  Sea  ;  but  refrigerated,  as  it  sweeps 
round  in  its  circumpolar  course,  the  shores  of  Siberia  and  Western 
Arctic  Anaerica  ;  and,  loaded  with  the  annual  ice  of  all  that  extended 
zone,  it  streams  through  the  great  Archipelago  of  North-eastern  Arctic 
America,  clogs  its  deep  channels  with  its  floating  packs  of  ice,  and  chills 
to  the  zero  temperature  of  the  whole  hemisphere  this  coldest  of  all  the 
summer  climates  of  the  globe.  Returning  into  the  Atlantic  around 
Greenland,  and  by  its  main  passage  through  Baton's  Bay,  this  now  Arctic 
ice-chilled  and  ice-transporting  current,  hugs  the  whole  north-eastern 
coast  of  the  continent  inside  of  the  Gulf  Stream.  It  thus  weaves  a  track 
somewhat  resembling  the  figure  8.  The  Gulf  Stream  on  the  south-east, 
and  the  Arctic  current  on  the  north,  conjointly  with  the  tropical  and  the 
polar  winds  with  which  they  are  connected,  produce  such  a  contrast  in 
the  temperature  of  the  southern  and  northern  latitudes  of  eastern  Ame- 
rica, that  all  the  zones  of  the  climates  of  the  sphere  are  there  compressed 
within  not  more  than  30°  of  a  great  circle,  crossing  the  continent  from 
the  Gulf  Stream  to  lat.  70°  north  of  Hudson  Bay. 

The  climatology  of  the  western  half  of  the  continent  was  next  dis- 
cussed. There  the  controllino-  agent  in  the  latitudes  north  of  the  north- 
east  Trade  Wind  of  the  tropic,  is  the  south-west  and  west  wind  from  the 
Pacific  Ocean,  and  in  the  Southern  Atlantic  States  from  the  Gulf  of 
Mexico.  This  Pacific  Ocean  wind,  moderately  charged  with  moisture 
in  the  low-er  latitudes,  and  excessively  humid  in  the  more  northern  ones 
from  traversing  a  wider  tract  of  sea,  confers  a  temperate,  moist,  and 
oceanic  climate  upon  the  Pacific  slope  ;  but  deprived  largely  of  its 
moisture  by  ascending  the  kigh  mountain  barrier  of  the  Pacific  chain, 
which  robs  it  of  nearly  the  whole  of  its  wetness,  it  exerts  in  the  more 
southern  latitudes  just  the  opposite  effect  upon  the  plains  and  tablelands 
to  the  leeward  or  eastward  of  that  barrier.  The  high  evaporative  power 
of  the  winds  thus  parched  accounts  for  the  excessive  aridity  of  the  Colo- 
rado and  Utah  deserts,  and  the  w'hole  desert  belt  of  the  interior  which 
in  the  lower  latitudes  stretches  to  Texas.  It  likewise  explains  the  pre- 
valence of  numerous  salt  lakes,  destitute  of  outlets,  and  the  occurrence 
of  the  wide  tracks  covered  with  salt,  or  with  a  saline  soil,  within  this 
area. 

Gold. — To  the  same  general  cause,  the  Pacific  wind,  we  are  to  at- 
tribute the  abundant  gold  alluvia  of  the  western  slope  and  base  of  the 
Sierra  Nevada.  The  copious  precipitation  of  rain,  amounting  to  nearly 
the  whole  humidity  of  the  Pacific  wind,  against  the  gold  containing 
western  flank  of  the  Californian  chain,  greater  probably  in  the  pleisto- 
cene than  in  the  modern  epochs,  has  produced  an  enormous  erosion  of 
the  gold-bearing  and  cleavage  fissured  rocks ;  and  has  strewn  and 
sorted  their  fragments  and  particles  in  the  ravines  of  the  mountain, 
and  in  the  plains  at  its  base.  The  speaker  concluded  with  an  announce- 
ment of  the  general  fact  that,  whereas  the  salt  fields  of  the  earth  are 
found  upon  the  continental  or  interior  dry  sides  of  its  oceanic  chains, 
its  gold  fields  are  restricted  to  their  wet  or  oceanic  slopes. 
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We  have  been  favored  by  the  contractors  for  tlie  Atlantic  telegraph, 
with  a  piece  of  the  cable  lor  the  deep  sea.  This  cable  consists  of  a 
central  copper  strand  of  seven  small  copper  wires  of  No.  22  gauge,  acting 
as  the  conductor  through  which  the  signals  are  to  be  transmitted.  Owing 
to  the  retardation  which  experiment  has  disclosed  to  exist  in  large 
wires,  these  small  wires  are  found  necessary.  Each  or  all  seven  together 
act  as  a  conductor.  The  strand  of  the  seven  copper  wires,  about  one- 
tenth  of  an  inch  in  the  cable  diameter,  is  surrounded  with  a  coating  of 
gutta  percha,  averaging  about  0-15  inch  thick.  This  gutta  percha  is 
again  closely  and  tightly  covered  with  18  strands  each,  consisting  of 
7  iron  wires,  the  object  of  which  is  to  protect  and  keep  close  the  gutta 
percha  round  the  conducting  strand  of  copper,  and  to  give  strength  to 
the  cable.  To  prevent  the  oxidation  of  the  iron  wire  under  water, 
■which  unprotected  would  be  rapid,  a  mixed  solution  of  Stockholm  tar 
and  pitch,  well  rubbed  in,  coats  the  iron  strands. 

From  the  specimen  before  us,  the  cable  is  exceedingly  well  made, 
and  though  compact  and  strong,  is  sufficiently  flexible.  Its  weight  is 
19  cwt.  to  a  mile,  and  Messrs.  Kuper  &  Co.,  who  have  1260  miles  to 
make  in  one  length,  and  to  lay  in  the  Atlantic,  are  to  have  it  on  board 
ship  by  the  end  of  next  June.  The  other  portioa  of  the  cable  is  making 
in  America,  and  will  start  about  the  same  time  from  the  American  side, 
to  meet  midway  the  vessel  carrying  the  English  portion  of  the  cable. 

A  sort  of  plateau  of  sand  has  been  discovered  running  across  the 
Atlantic  on  which  the  cable  is  to  be  laid.  The  greatest  depth  by  sound- 
ings appears  to  be  2070  fathoms,  giving  a  pressure  of  water  per  square 
inch  of  6210  lbs.,  or  nearly  three  tons. 

Two  causes  of  apprehension  existed  with  regard  to  the  success  of  a 
telegraphic  communication  across  the  Atlantic.  One  was  that  the  great 
pressure  of  water  would  penetrate  any  supposed  insulation  of  the  con- 
ducting wires,  and  consequently  disperse  or  so  weaken  the  magnetico- 
electric  current  as  to  prevent  the  action  of  the  needle  on  the  other  side, 
or  it  might  so  change  the  molecular  arrangement  of  the  copper  particles 
as  to  materially  interfere  with,  if  not  destroy,  the  transmission  of  the 
signals.  Mr.  Glass,  however,  informs  us,  that  a  pressure  of  four  tons  to 
the  square  inch  has  been  used  on  the  cable,  and  no  sensible  disturbance 
produced,  which  of  course  disperses  to  the  winds  the  first  apprehension. 

The  second  apprehension  arose  from  an  experimental  fact,  on  the 
Anglo-Belgian  submarine  cable,  that  the  signals  transmitted  through  a 
cable  submerged  to  any  depth  suffered  a  very  sensible  retardation  and 
lingering,  in  only  about  300  miles.  From  this  fact  it  was  therefore  feared 
that  in  a  cable  often  times  the  length,  exposed  to  much  greater  depths  and 
pressures,  the  definition  of  the  signals,  if  they  should  ever  reach  the 
opposite  shores,  would  be  so  feeble  and  imperfect  as  to  be  unintelligi- 
ble, and  so  slow  in  their  transit  as  to  be  comparatively  useless.  Mr. 
Whitehouse,  however,  the  engineer  of  the  Company,  has,  by  sending 
alternately  positive  and  negative  currents,  obviated  greatly,  if  not 
wholly,  this  difficulty,  increased  the  number  of  the  repetitions  of  signals, 
•  From  Herapath'8  Journal,  No.  923. 
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and  sharpened  their  definition.  He  seems  to  think  that  the  alteration 
of  opposite  currents  clears  out  the  wire  from  any  lingering  remains  of  the 
preceding  signal.  Whether  this  be  so  or  not,  if  the  lingering  action  be 
destroyed,  a  greater  number  of  signals  can  be  transmitted,  and  the  grand 
desideratum  of  the  telegraph — instantaneous  transmission — be  more 
nearly  approximated. 

Our  government,  it  is  known,  proposes  to  allow  the  Company  j614,- 
000  a  year  for  such  use  of  the  telegraph  as  it  may  require.  The  Ameri- 
can government  is  said  to  have  consented  to  allow  an  equal  sum,  which 
together,  will  give  9^  per  cent,  on  the  estimate  of  X300,000. 


For  the  Journal  of  the  Franklin  Institute. 

Experiments  made  at  the  Steam  Flour  Mills  of  Messrs.  Hecker  ^  Brother ^ 

JVew  York.     By  Chief  Engineer,  B.  F.  Isherwood,  U.  S.  Navy. 

CContinued  from  page  309.^ 

With  regard  to  the  back  pressure  on  the  pistons,  it  will  he  observed, 
that,  excepting  series  d  and  f,  it  steadily  increased  with  the  increase  of 
the  final  pressure  at  the  end  of  the  stroke  of  piston,  ranging  from  1-6.5  to 
5-00  pounds  per  square  inch  above  the  atmosphere,  for  final  pressures  of 
from  3'6J  to  3068  pounds  per  square  inch  above  the  atmosphere.  The 
area  for  the  exhaust  is  really  the  same  as  for  the  steam,  though  the  ex- 
haust port  itself  is  larger,  because  the  exhaust  steam  must  first  pass 
through  the  steam  port  before  it  can  enter  the  exhaust  port ;  and  from 
the  foregoing  it  will  be  seen,  that  this  area  was  too  small  when  any  con- 
siderable quantity  of  steam  was  exhausted  through  it.  There  is  also 
another  fact  to  be  prominently  noted  in  this  connexion;  it  is  that  although 
the  surface  condenser  condensed  all  the  exhaust  steam,  yet  in  no  case, 
not  even  when  using  the  small  amount  of  steam  required  to  work  the 
engine  and  shafting  per  se  at  the  slowest  speed,  did  the  back  pressure 
fall  to  less  than  one  pound  per  square  inch  above  the  atmosphere.  At 
this  time  and  for  the  purpose  of  testing  this  point  of  minimum  possible 
back  pressure,  the  surface  condenser  was  flooded  by  the  independent 
steam  pump  with  a  copious  supply  of  water,  but  little  above  the  freezing 
point.  There  was  particular  attention  paid  to  this  fact,  because  it  is  a 
common  though  very  erroneous  opinion  among  a  large  number  of  engi- 
neers, that  with  non-condensing  engines  exhausting  through  a  "heater," 
which,  to  a  certain  degree,  acts  as  a  surface  condenser,  it  is  possible  to 
reduce  the  back  pressure  below  the  atmosphere.  This  opinion  is  very 
prevalent  on  the  Western  rivers  where  such  engines  are  wholly  used,  and 
although  such  a  result  is  manifestly  impossible,  as  it  involves  a  contra- 
diction to  ^\\^i  best  established  law  of  physics,  viz:  the  equality  of  pres- 
sure and  resistance,  yet  as  it  was  held  by  many  practical  men  it  was 
thought  as  well  to  practically  refute  it. 

An  inspection  of  the  columns  headed  "Relative  Economy  of  Fuel," 
will  show,  in  a  striking  manner,  the  immense  influence  exerted  on  the 
economical  result  by  the  "Ratio  of  the  back  Pressure  to  the  total  Average 
Pressure,"  For  instance,  comparing  Series  a  and  b,  whose  points  of  cut- 
ting off",  and  whose  actual  coefficients  of  the  expansion  of  the  steam  art 
substantially  the  same,  but  whose  ratio  of  the  total  back  pressure  to  the 
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total  average  pressure  vary  as  0-478  and  0591,  leaving  with  Series  a, 
(1-000— 0-478=)  0-522,  and  with  Series  b,  (1000— 0  591  =  )  0-409 
of  the  pressure  to  be  applied  to  the  development  of  power ;  we  have  the 
relative  economy  of  fuel  as  1-923  to  2-536  or  as  1  000  to  1-319;  but 
0-409  and  0-522  compare  as  1000  to  I -276,  or  mail)  the  snme  ;  show- 
ing that  the  great  difference  of  32  per  centiiin  in  the  consumption  of  fuel 
for  equal  powers  in  the  two  cases,  was  chuskI  eniirely  by  ilie  difference 
of  the  ratios  of  the  back  pressure  to  il;e  jivernge  tothi  pre>siire.  Again, 
if  we  compare  Series  c  and  G,  in  which  the  points  of  cutting  oti'  are 
respectively  0-348  and  0237  of  the  stroke:  but  in  which  the  ratios  of  the 
back  pressures  to  the  total  average  pressures  aie  0  2bO  i\fH\  0340,  leav- 
ing wiih  Series  c  (1-000-0-280=)  0  7^0,  and  with  Series  g,  (1-000 
— 0-340=)  0-660  of  the  pressure  to  be  n|»plied  to  the  development  of 
power,  we  find,  that  notwithstanding  tlie  jiieater  economy  to  be  derived 
from  cutting  ofT  shorter  in  Series  g,  yet  ihe  econoniical  result  with  the 
fuel  was  precisely  the  same  in  both  cases,  owing  to  the  fjict,  that  with 
Series  g,  the  ratio  of  the  back  pressure  to  the  total  average  pressure  was 
so  much  higher  than  in  Series  c,  as  to  exactly  balance  the  gain  by  the 
greater  expansion.  Once  more,  if  we  compare  Series  e  with  Series  i, 
-we  shall  find  the  economy  of  fuel  to  be  greater  with  e  than  with  i  in  the 
ratio  of  1-257  to  1-358,  although  the  poini  of  cutting  off"  with  the  former 
■was  0-298,  and  with  the  latter  0-152  of  the  stroke,  the  difference  of  the 
gain  by  the  greater  expansion  being  overbalanced  by  the  loss  from  the 
greater  ratio  of  the  back  pressure.  In  these  cases  the  proportion  of  the 
pressure  applied  to  Ihe  development  of  power  was  with  Series  e  C-699, 
and  wi,h  series  i  0-635.  In  making  these  comparisons  throughout  all 
the  Series,  some  discrepancies  will  be  observed;  they  are  to  be  referred 
to  the  leakage  of  a  cut-oflT  valve  already  noticed,  and  went  of  course  to 
vitiate  the  rate  of  expansion  as  given  by  the  actual  closing  of  the  valve. 
From  the  foregoing,  will  be  appreciated  how  great  is  the  importance  in 
view,  not  only  of  economical  but  of  potential  results,  to  make  the  ex- 
haustion as  low  as  possible,  and  to  reduce  the  ratio  of  the  back  pressure 
to  the  total  average  pressure  to  a  minimum,  by  using  the  highest  conve- 
nient average  pressure  throughout  the  stroke.  It  shows  how  easily  the 
gain  by  cutting  off"  the  steam  shorter,  which  with  the  same  initial  pressure 
■will  give  a  less  average  pressure  throughout  the  stroke,  can  be  neutralized 
by  the  loss  consequent  on  the  necessarily  increased  ratio  of  the  back 
pressure,  and  that  lo  fully  realize  the  benefits  of  increased  expansion,  it 
must  be  accompanied  by  a  corresponding  increased  initial  pressure  so 
as  to  maintain  the  same  average  pressure  as  before.  These  remarks 
are  particularly  applicable  to  non-condensing  engines,  where  the  atmos- 
pheric pressure  alone  constitutes  with  any  practicable  initial  steam  pres- 
sure, a  very  high  ratio  of  back  pressure.  A  point  can  soon  be  reached, 
beyond  which,  if  expansion  be  carried,  a  loss  in  economy  of  fuel  instead 
of  gain  will  result ;  as  for  example,  in  Series  c  and  i,  both  having  sub- 
stantially the  SJime  initial  steam  pressure,  by  cutting  it  off"  in  c  at  0348, 
and  in  i  at  0152  of  the  stroke  ;  in  these  Series  the  economy  of  fuel  was 
1-234  for  the  long,  and  1-358  for  the  short  cut-off*,  showing  that  the 
greater  expansion  resulted  in  a  greater  lo.ss  from  the  causes  just  men- 
tioned.    Practically,  economy  of  fuel  depends  conjointly  on  the  ratio  of 
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the  expansion  of  the  steam  and  on  the  ratio  of  the  back  pressure  to  the 
total  average  pressure. 

Indicator  Diagrams. 

A  few  specimens  of  the  Indicator  Diagrams  taken,  will  be  satisfactory 
to  the  reader  ;  the  following  are  therefore  given,  viz : — 

No.  1  was  taken  when  the  power  was  employed  merely  to  overcome 
the  friction  of  the  engines  and  shafting.  Number  of  double  strokes  of 
pistons  made  per  minute  18. 

No.  2  was  taken  under  precisely  the  same  circumstances  as  No.  1, 
except  that  the  steam  was  entirely  shut  ofT  from  one  cylinder,  tl>.e  other 
cylinder  only  being  used.  'I'he  number  of  double  strokes  of  piston  made 
per  minute  was  36,  and  the  mean  effective  pressure  throughout  the  stroke 
is  just  double  that  of  No.  1. 

No.  3  was  taken  before  the  old  throttle  valve  was  removed  ;  all  the 
valves  except  the  cut-oflf",  which  was  fastened  wide  open,  were  in  the 
same  condition  as  when  the  diagrams  for  Series  a,  b,  and  f  were  taken. 
Steam  pressure  in  boilers,  85  pounds  per  square  inch.  Number  of  dou- 
ble strokes  of  pistons  made  per  minute  was  36. 

No.  4  is  one  of  the  diagrams  taken  for  Series  c. 
"5  "  "         ■         ''  I. 

"    6  "  "  "  J. 

and  after  the  last  cut-off  had  been  substituted  for  the  first  one. 
Evaporatio>-  by  the  Boilers, 

The  evaporation  was  carefully  ascertained  in  the  following  manner, 
viz: — The  water  in  the  boilers  being  at  its  normal  height,  was  heated 
until  the  gauge  showed  a  steam  pressure  of  85  pounds  per  square  inch 
above  the  atmosphere;  the  fire  was  then  withdrawn  from  the  furnace, 
and  a  new  fire  started  with  the  Lnckawana  anthracite  of  the  nut  size, 
the  lumps  averaging  about  an  inch  cube  ;  6000  pounds  of  this  coal  were 
accurately  weighed  out  and  regularly  fed  to  the  furnace;  the  fire  was  man- 
aged by  the  regular  fireman  exactly  the  same  as  in  ordinary  practice. 
The  coal  was  entirely  consumed  in  10  hours  30  minutes,  when  the 
remaining  ashes,  clinkers,  and  unburnt  coal  were  weighed.  The  chiuiuey 
damper  was  kept  wide  open.  The  boilers  had  been  in  constant  use 
for  several  days  previous,  and  the  brick-work  was  thoroughly  dry  and 
heated  up.  The  weather  was  clear,  fine,  and  dry,  the  thermometer  aver- 
aging 30°Fah.  The  boiler  pressure  was  very  regularly  maintained,  the 
minimum  being 78  and  the  maximum90  pounds  per  square  inch  above 
the  atmosphere.  The  number  of  double  strokes  made  per  minute  by  the 
pistons  was  very  regular  throughout  the  experiment,  the  minimum  beiiig36 
and  the  maximum  39.  The  pressure  in  the  cylinders  betbre  cutting 
off  was  63  pounds  per  square  inch  above  the  atmosphere  for  the  mini- 
mum, and  70  for  the  maximum.  The  work  performed  was  grinding 
with  three  run  of  four  feet  diameter  stones,  50-75  bushels  of  wheat 
per  hour. 

The  Worthington  steam  pump  for  supplying  cold  condensing  water 
to  the  condenser,  averaged  during  the  experiment  78  double  strokes 
of  piston  per  minute,  its  throttle  being  nearly  closeil.  The  diaratter 
of  the  steam  cylinder  of  the  pump  is  12  inches,  stroke  of  piston  7 
inches.     Space  displacement  of  piston  pier  stroke,  plus  clearance  tnd 
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nozzles,  0-48  cubic  foot.  The  final  steam  pressure  in  this  cylinder  aver- 
ao-ed,  by  experiment  at  the  end  of  the  stroke,  as  nearly  as  could  be 
ascertained,  24  pounds  per  square  inch,  including  the  atmosphere.  The 
steam  used  in  the  Worthington  pump  will  be  computed  separately. 

The  temperature  of  the  water  overflowing  from  the  condenser  averaged 
80°  Fah.  The  temperature  of  the  water  of  condensation  in  the  reservoir 
averaged  130°  Fah.  The  temperature  of  the  feed  water  when  fed  into 
the  boilers  averaged  122°  Fah.  The  temperature  of  the  condensing 
water  was  36°  Fah. 

Indicator  diagrams  were  taken  regularly  every  20  minutes  during  the 
experiment,  and  the  quantity  of  steam  used  is  computed  from  the  average 
of  the  final  pressures  in  the  cylinders  at  the  end  of  the  stroke.  Each 
diagram  was  traced  three  times  by  the  pencil,  and  all  not  agreeing  were 
rejected  and  new  ones  taken.     The  following  are  the  data  and  results: 

Data. 

'Total  dniation  of  the  experiment  in  hours  and  minutes,  .  lOh.  30' 

Total  number  of  double  strokes  of  piston  made  by  the  engines,  23,310 

ti  "  Worthington's  steam  pump,  49,140 

Total  number  of  poinds  of  Lackawana  anthracite,  lumps  1  inch  cube,  put 

in  the  furnace,  •  •  •  •  6000 

Total  number  of  pounds  of  ashes,  clinkers,  and  unburnt  coal  withdrawn 

from  the  furnace,  ....  1020 

Total  number  of  potinds  of  combustible  consumed,  .  .  4980 

Average  steam  pressure  in  boilers   in  pounds  per  square  inch    above  the 

atmosphere,  •  •  •  •  81 

Avera'^e  steam  pressure  in  cylinders  in  pounds  per  square  inch  above  the 

atmosphere,  before  cutting  ofi",     .  .  .  .  66 

Average  steam  pressure  in  cylinders  in  pounds  per  square  inch  above  the 

atmosphere  at  end  of  stroke  of  pistons,  .  .  15-8 

Steam  cut-otf  at  in  cylinders  iVom  commencement  of  stroke  of  pistons,  0-203  or  9744  ins. 

Mean  number  of  double  strokes  of  piston  made  per  minute  by  engines,  37 

Mean  number  of  double  strokes  of  pistons  made  per  minute  by  the  Worth- 
ington steam  pump,  •  •  •  •  78 

Average  steam  pressure  in  the  steam  cylinder  of  the  Worthington  pump 
at  end  of  stroke  of  piston  in  pounds  per  square  inch,  including  the 
atmosphere,  •  •  ...  24 

Mean  number  of  podnds  of  coal  thrown  on  the  grate  per  hour,  .  ■  .571 

n  "  combustible  consumed  "         .  .  474 

Mean  temperature  of  the  -ivater  fed  into  the  boilers,  in  degrees  Fah.,  .  122° 

Mean  temperature  of  the  heated  gases  escaping  from  the  boilers,  in  degrees 

Fahrenheit,  .  •  •  •  •  694° 

Mean  temperature  of  the  heated  gases  in  the  furnace  and  over  the  incan- 
descent fuel,  in  degrees  Fah.,       ....  1750° 

Results. 

Total  number  of  cubic  feet  of  steam  of  atmospheric  pressure  consumed  by 

the  engines,  ....  913789-800 

Total  number  of  cubic  feet  of  steam  of  atmospheric  pressure  consumed  by 

the  Worthington  steam  pump,  .  .  .  73982-000 

Total  number  of  cubic  feet  of  steam  of  atmospheric   pressure  consumed 

during  the  experiment,  .  .  •  987771-800 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  temperature 

of  feed  water  122°  Fah.,  .  .  .  6-052 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  temperature 

of  feed  water  100°  Fah.,  ....  5-925 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  temperature 

of  feed  water  212°  Fah.,  ....  6G3.5 
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Number  of  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water  122°  Fah.,         .  .  .  7*291 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water   100°  Fah.,  .  .  .  7-138 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water  212'^  Fah.,  .  .  .  7'994 

Number  of  pounds  of  coal  consumed    per   hour   per  square  foot  of  grate 

surface,  .....  9-930 

Number  of  pounds  of  combustible  consumed   per  hour  per  square  foot  of 

"rate  surface,  .....  8*244 

Number  of  pounds  of  coal  consumed  per  hour  per  square  foot  of  heating 

surface,  .....  0*489 

Number  of  pounds  of  combust. ble  consumed  per  hour  per  square  foot  of 

hcatinj^  surface,         .....  0*405 

Number  of  pounds  of  sleam  evaporated  per  hour  from  one  square  foot  of 

heatin;?  surface,  ....  2*959 

Number  of  square  inches  of  air  space  in  the  grate  per  pound  of  coal  con- 
sumed per  hour,       .....  .3*410 

Number  of  square  inches  of  airspace  in  the  grate  per  pound  of  combusti- 
ble consumed  per  hour,      ....  4*110 

Number  of  s()uare  inches  of  cross  area  of  the  flues  per  pound  of  coal  con- 
sumed per  hour,        .....  1*190 

Number  of  square  inches  of  cross  area  of  the  flues  per  pound  of  combusti- 
ble consumed  per  hour,      ....  1*430 

The  above  experiment  w^s,  for  the  purpose  of  confirmation,  continued 
by  the  consumption  of  4000  [)ound.s  more  of  the  same  coal  accurately 
weighed  and  regularly  fed  to  the  furnace  as  before.  The  cut-olf  was 
altered  so  as  to  cut  otf  shorter,  carry  a  hij^her  pressure,  and  maintain 
about  the  same  number  of  double  strokes  of  piston  per  minute  as  before. 
The  temperatures  ot"  the  feed,  condensing  and  overflow  water  remained 
as  before  ;  also,  the  number  of  double  strokes  made  per  minute  by  the 
steam  piston  of  the  Worthington  pumj),  and  the  quantity  of  steam  re- 
quired to  supply  it.  The  temperatures  of  the  heated  ga.?es  in  the  furnace, 
and  escaping  from  the  boiler,  were  the  same  as  before.  The  number  of 
pounds  of  coal  thrown  on  the  grate  per  hour  was  the  same  precisely  as 
before  ;  and  this  coal,  being  the  same,  left  precisely  the  same  per  centage 
of  ashes,  clinker,  and  unburnt  coal.  The  minimum  boiler  pressure  was 
85,  and  the  maximum  102  j)ounds  per  square  inch  above  the  atmosphere. 
The  steam  pressure  in  the  cylinders  before  cutting  off  was  for  minimum 
68,  and  for  maximum  80  pounds  per  square  inch  above  the  atmosphere. 
The  rainitnum  number  of  double  strokes  of  piston  made  per  minute  was 
38,  and  the  maximum  40.  The  chimney  damper  was  carried  wide  open. 
The  duration  of  the  experiment  was  7  hours  10  minutes.  The  work 
(lone  consisted  in  grinding  wheat  with  four  run  of  4  feet  diameter  stones, 
at  the  rate  of  46  bushels  per  hour,  the  feed  on  each  run  of  stone  having 
been  made  considerably  lighter  than  before.  Indicator  diagrams  were 
taken  every  15  minutes,  and  the  quantity  of  steam  used  is  computed, 
as  in  the  first  experiment,  from  the  average  of  the  final  pressures  in  the 
cylinders  at  the  end  of  the  stroke  of  the  pistons.  Each  diagram  was 
thrice  traced  by  the  pencil.  If  the  three  tracings  did  not  coincide,  it  was 
rejected  and  a  new  one  taken.  The  steam  consumed  by  the  Worthington 
pump  is  computed  separately  and  added.  The  following  are  the  data 
and  results  of  this  the  second  experiment,  to  determine  the  evaporation 
by  the  boilers,  viz  : — 
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Data. 


Total  Juration  of  the  experiment  in  hours  and  minutes,    .  .  7h.  10' 

Total  number  of  double  strokes  of  piston  made  by  the  engines,  .  16,598 

"  '  "  "  "       Worthington 

steam  pump,  ....  33,540 

Total   number  of  pounds   of  Lackawana   anthracite,  lumps  1  inch  cube, 

put  in  the  furnace,  .  .  -  4000 

Total  number  of  pounds  of  ashes,  clinkers,  and  unburnt  coal  withdrawn 

from  the  furnace,  ....  680 

Total  number  of  pounds  of  combustible  consumed,  .  3320 

Average  steam  pressure  in  boilers  in  pounds  per  square  inch  above  the  at- 
mosphere, .  .  .  .  91 

Average  steam  pressure  in  cylinders  in  pounds  per  square  inch  above  the 

atmosphere  before  cutting  ofl',    .  .  .  12 

Average  steam  pressure  in  cylinders  in  pounds  per  square  inch  above  the 

atmosphere  at  end  of  stroke  of  pistons,  ,  .  13-3 

Steam  cut  off  at  in  cylinders  from  commencement  of  stroke  of  pistons,  0'152  or  7-296  in. 

Mean  number  of  double  strokes  of  piston  made  per  minute  by  engines,  3S-6 

u  «  a  u  ii     tijg  Worth- 

ington steam  pump.  .  .  •  78 

Average  steam  pressure  in  the  steam  cylinder  of  the  Worthington  pump 
at  end  of  stroke  of  piston  in  pounds  per  square  inch,  including  the 
atmosphere,  .  .  .  .24 

Results. 

Total  number  of  cubic  feet  of  steam  of  atmospheric  pressure  consumed 

by  the  engines,  ....  601574-30O 

Total   number  of  cubic  feet  of  steam  of  atmospheric   pressure  consumed 

by  the  Worthington  steam  pump,  .  .  .      50495-800 

Total  number  of  cubic  feet  of  steam  of  atmospheric  pressure  consumed 

during  the  experiment,  .  .  .  652070-100 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  tempera- 
ture of  feed  water  122°  Fah.,  .  .  .  5-993 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  tempera- 
ture of  feed  water  100°  Fah  ,    .  .  .  5-867 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  coal,  tempera- 
ture of  feed  water  212°  Fah.,  .  .  .  6-570 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water  122°  Fall.,  .  .  7-220 

Number  of  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water  100°  Fah.,         .  .  .  7-069 

Numberof  pounds  of  steam  evaporated  by  one  pound  of  combustible,  tem- 
perature of  feed  water  212°  Fah.,  .  .  7'91S 

Number  of  pounds  of  steam  evaporated  per  hour  from  one  square  foot  of 

heating  surface,  ....  2-861 

These  results  are  almost  identical  with  those  from  the  first  experi- 
ment. 

The  steam  room  of  the  boilers  contains  442  cubic  feet,  and  when 
cutting  oir  at  the  longest,  there  was  drawn  from  it  only  4  cubic  feet  of 
steam  per  stroke  of  pistons,  or  about  the  llOth  part ;  consequently  there 
could  have  been  but  little  loss  from  foaming,  especially  as  the  steam  was 
taken  out  at  a  height  of  6  feet  9  inches  above  the  water  level.  The  cover- 
ing of  the  boilers,  steam  drums,  and  steam  pipes,  was  so  coiiiplete  that 
no  great  loss  from  radiation  could  have  taken  place  ;  this  loss  could  have 
been  sensible  from  the  uncovered  cylinders  only. 

I  consider  these  boilers  a  very  good  specimen  of  their  type;  they  are 
of  sufhcient  length  to  retain  the  heated  gases  within  them  for  a  reason- 
able time.  These  gases  are  first  broken  up  and  mixed  at  the  cross  boiler, 
and  again  when  they  enter  the  return  flues.    The  brick  bridge  wall.s  are 
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judiciously  shaped,  and  the  calorimeter  well  proportioned.  The  air  spaces 
between  the  grate  bars,  and  the  grate  bars  are  very  narrow  ;  the  amount 
of  coal  burned  per  square  foot  of  grate  per  hour  is  moderate,  and  the 
ratio  of  the  heating  to  tlie  grate  surface,  without  being  large,  is  consider- 
able. In  view  of  all  the  above  conditions,  I  am  disposed  to  consider 
the  evaporation  obtained  as  a  maximum  for  this  type  of  boiler. 

I  endeavored  to  obtain  ihe  temperature  of  the  heated  gases  at  their  exit 
from  the  flues,  but  a  mercurial  thern)ometer  graduated  to  570*^  Fa h., 
which  was  used  for  that  purpose,  broke  by  the  expansion  of  the  mer- 
cury wityiin,  after  it  had  reached  that  temperature.  I  now  resorted  to 
sheet  lead,  and  placed  at  the  mouth  of  the  flues  a  small  roll  of  that  metal 
supported  on  a  tire  brick  ;  it  melted  at  once  and  ran  down  like  water  ; 
this  experiment,  repealed  a  number  of  times,  at  inlervals,  and  with  dif- 
ferent flues,  gave  always  the  same  resuk.  I  then  tried  zinc  in  the  same 
manner  ;  this  metal  was  not  in  th-e  least  fused  by  the  heat,  the  edges  and 
filaments  of  the  fractured  j:)aris  remaining  as  sharp  and  distinct  as  when 
first  })laced  at  the  mouth  of  the  flue.  1  now  placed,  immediately  after 
a  fresh  charge  of  coal  had  been  thrown  on  the  grates,  a  roll  of  sheet  lead 
having  a  portion  cut  into  fine  fragments  at  the  junction  of  the  sheet  iron 
conduit  and  the  brick  chimney;  tliis  conduit  is  10  feet  long,  and  con- 
nects the  mouths  of  the  flues  with  the  chimney.  The  fine  fragments 
of  lead  soon  fused  and  ran  together,  but  the  large  mass  of  the  lead  did 
not  thoroughly  melt  until  the  fires  were  at  their  maximum.  The  melting 
point  of  lead  is,  according  to  Morveau,  593°-6  Fah. ;  according  to  Dal- 
ton  611°  6  Fah.;  according  to  Rudburg  617°  Fah.,  T\m\  according  to  Kupf- 
fer  633°-2  Fah.  ;  the  mean  of  these  authorities  is  614°  Fab.  The  melting 
point  of  zinc  is,  according  to  tlie  accurate  experiments  of  Daniell,  774° 
Fah.  The  temperature  of  the  heated  gases  at  their  exit  from  the  flues 
lay,  therefore,  between  these  numbers;  perhaps  we  shall  nearly  approach 
the  truth  by  the  mean,  and  mav  consider  the  temperature  to  have  been 

I  endeavored  to  obtain  the  temperature  of  the  hpate<l  gases  in  tl^e  fur- 
nace immedia-tely  over  the  incandescent  fuel,  in  the  following  manner, 
viz  :  I  took  a  thin  rouad  piece  of  silver  and  bent  it  nearly  ilouble,  and 
placed  it  on  a  fire  bric!»  so  that  it  touched  the  brick  but  ;rt  two  points, 
and  exposed  both  sides  of  the  silver  to  the  action  ol  the  heat.  The  fur- 
nace having  been  freshly  fired-up,  the  brick  with  the  silver  on  it  was 
placed  in  the  centre,  and  at  about  one-third  the  length  of  the  furnace 
from  the  brid»re  wall  ;  it  was  allowed  to  remain  a  considerable  time,  and 
until  the  furnace  required  firing  again,  when  it  was  witlidrawn,  and  was 
found  to  be  sunk  down  flat  and  lused  on  the  surface,  but  not  thoroughly 
melted  throughout.  A  roll  of  fine  copper  wire  was  next  tried  in  the  same 
manner,  but  on  being  withdrawn  after  a  considerable  time  exhibited  no 
marks  of  I'usion.  'ihe  melting  point  of  silver  is,  according  to  Prinsep, 
l830°-2  Fah.;  according  to  Pouillet,  1832°  Fall.;  and  according  to  Mor- 
veau, l893°-2  Fah.;  the  mean  of  these  numbers  is  1852°  Fah.,  and  as 
the  temperature  of  a  steam  boiler  furnace  fl\ictuates  about  200°  Fah.^ 
we  shall  probably  be  not  far  from  the  truth  if  we  take  1750-'  Fah.  for  the 
mean  temperature  of  the  furnace. 

32*      . 
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In  the  September  number  of  this  Journal,  1854,  pages  196  and  197,  it 
has  been  shown  by  the  writer,  that  the  heating  power  of  coal  is  practically 
in  the  direct  ratio  of  the  carbon  they  contain;  and  that  the  total  theoreti- 
cal evaporation  possible  by  one  pound  of  carbon,  supposing  no  heat  to 
be  lost  by  radiation,  or  in  producing  the  draft,  or  in  any  other  manner, 
and  that  the  entire  amount  of  heat  developed  by  the  combustion  was 
applied  to  the  evaporation,  is  14624  pounds  of  water  from  the  tempera- 
ture of  212°  Fah.  Also,  that  the  composition  of  Penns}lvania  anthracite 
is,  according  to  the  ultimate  analysis  of  Richardson,  and  exclusive  of 
earthy  matter,  as  follows,  viz  :  oxygen,  2-56  per  centum  ;  hydrogen,  2-55 
per  centum  ;  and  carbon,  94-89  per  centum.  Hence,  the  absolute  tiieo- 
retic  evaporation  by  our  coal  will  be  (14-624X0-9489=)  13-877  pounds 
of  water  per  pound  of  coal  consumed  after  deducting  the  ashes,  clinkers, 
&c.  Now,  the  coal  consumed  in  the  experiments,  after  deducting  ashes, 
clinkers,  &c,,  evaporated  per  pound  7-994  and  7-916,  mean  7-955  pounds 
of  water  from  212°  Pah.,  leaving  (13'877— 7-955  =  )  59-22  pounds  to 
be  accounted  for.  The  temperature  of  the  heated  gases  when  in  the 
furnace  being  1750°  Fah.,  and  when  leaving  the  boiler  694°  Fah  ,  there 

"would  be  expended  in  producing  the  draft  ( —  =  j     39-66   per 

centum  of  the  total  heat,  equivalent  to  an  evaporation  of 

(13-877  X  0-3966=)  5-504   pounds  of  water   from  212°  Fah.,  leaving 

(5-922— 5-504=)  0-418  pounds  for  radiation,  &c. 

When  the  quantity  of  air  entering  the  furnaces,  the  composition  of 
the  coal,  and  the  temperature  of  the  heated  ^ases  escaping  from  the 
boiler  are  known,  the  per  centage  of  the  total  heat  developed  by  the 
combustion,  which  is  lost  by  the  heated  gases  passing  into  the  chimney 
and  producing  the  draft,  can  be  calculated.  That  loss  varies  not 
only  with  the  temperature  of  the  escaping  -healed  gases,  but  also  with 
the  quantity  of  air  entering  the  furnace.  Let  us  take  the  case  where 
only  the  exact  quantity  of  atmospheric  air -enters  the  furnace,  which  is 
required  for  the  perfect  combustion  of  the  coal  of  our  experinjents.  Re- 
ferring again  to  page  197  of  the  September,  1854,  number  of  this  Journa/, 
it  is  there  shown  that  the  total  calorific  power  of  1-00  unit  of  weight  of 
carbon — the  sole  heat-producing  constituent — is  capable  of  heating 
75-094  units  of  weight  of  water  from  the  freezing  to  the  boiling  point,  or 
of  giving  out  (75-094  X  (212— 32)=)  13668  units  of  heat.  The  products 
of  the  combustion  of  one  pound  of  our  coal,  after  deducting  ashes  and 
clinkers,  amount  to  128  pounds  of  gases,  the  mean  density  of  which 
differs  but  little  from  that  of  atmospheric  air.  The  specific  heat  of  this 
mixture  of  gases  is  also  about  that  of  the  atmospheric  air,  and  the 
specific  heat  of  the  latter  is  one-fourth  that  of  water  ;  consequently  one 
pound  of  carbon  will  raise  one  pound  of  the  gases  through  (13668  x  4=) 
54672°  Fah.  ;  but  this  heat  if  diffused  among  128  pounds,  the  tem- 
perature will  therefore  be  (  — r7~=  )  4271°  Fah.  This,however,  ison  the 

supposition  that  no  more  air  has  entered  the  furnace  than  is  rigorously 
required  for  the  combustion  ;  if  a  greater  weight  of  air  enter,  the  tem- 
perature will  of  course  be  reduced  in  that  proportion.  Now  we  have  seen 
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that  the  temperature  of  our  furnace  was  experimentally  1750°  Fah.,  there- 
fore the  weight  of  gases  passing  from  the  furnace  was   (  -—^=i  J2-44 

times  greater  than  it  should  have  been,  or  instead  of  being  12-8  pounds 
it  was  (12-8  X  2-44=)  31-23  pounds,  of  which  the  original  fuel  con- 
stituted  one   pound,  leaving  3023  pounds  of  atnjospheric  air  to  have 

entered  instead  of  (12-8 — 1-0=)  11-8  pounds,  or  ( — ~=  )   2-56  times 

more  air  than  necessary.  The  2-56  times  more  air  than  what  was  rigor- 
ously required  for  combustion,  which  passed  through  the  grates,  shows 
there  was  no  lack  of  oxygen  to  render  the  combustion  perfect ;  it  also 
shows  that  the  grate  surlace  was  too  large  for  obtaining  the  highest  econ- 
omical  result  from  the  fuel,  because  wiih  the  given  draft  and  weight 
of  coal  consumed,  it  admitted  2-56  times  more  air  than  necessary,  and 
involved  a  loss  of  caloric  represented  by  this  weight  of  air  rauliiplied 
by  the  difference  of  its  temperature  when  entering  and  leaving  the  boiler. 
The  fuel  was  kept  about?  inches  thick  on  the  grates  ;  now  had  the  latter 
been  reduced  irom  5  to  3  feet  in  length,  and  the  luel  kept  about  12 
inches  deep  on  the  grates,  it  is  evicient  that  a  considerably  higher  econ- 
omical result  would  have  been  attained,  and  that  about  the  same  weight 
of  fuel  would  have  been  consumed  as  before.  It  is  a  fact  well  known 
to  engineers,  that  a  reduction  of  grate  surface  in  a  given  boiler  is  very 
frequently  productive  of  the  most  satisfactory  results.  This  will  par- 
ticularly follow  in  boilers  where  a  strong  draft  obtained  by  height  of 
chimney  is  joined  to  a  moderate  consumption  of  coal  per  square  loot  of 
grates  per  hour.  Had  no  more  air  entered  the  furnace  than  what  was 
rigorously  required  for  the  combustion  of  the  fuel,  and  supposing  also  the 
combustion  to  have  been  perfect,  tiie  loss  of  heat  by  the  gases  entering 

the  chimney  at  694°  Fah.,  would  have  been  only   f  —  =  j  16-25 

per  centum,  instead  of  39-66  per  centum,  as  was  actually  the  fact. 

From  the  foregoing  data,  the  velocity  with  which  the  heated  gases 
leave  the  furnace  can  be  com.puted.  These  ^ases  have  about  the  same 
mean  density  as  dry  atmospheric  air,  which  weighs  0076555  pounds 
avoirdupois  per  cubic  loot  at  the  standard  of  60°  Fah.,  and  30  inches 
barometer.  There  was  consumed  of  combustible  during  the  experiment 
474  pounds  per  hour,  and  we  have  seen  that  the  products  of  the  com- 
bustion   and  the  additional  air  which  entered  'the  furnace,  amounted  to 

(31-23x474      \ 
Tn —  "^   )   246-717 

pounds  per  minute,  equal  to    I  -  7,^, =13222-74  cubic  feet  per  min- 

'  '  ^  ^OOTbooo     /  ' 

ute  at  standard  temperature  and  pressure.  But  these  gases  in  the  furnace 
had  a  temperature  of  1750°,  or  (1750—60=)  1690°  higher  than  the 
standard,  and  as  gases  expand  03667  for  every  180°  Fah.,  the  3222-74 
cubic  feet  will  become  in  the  furnace  14318-31  cubic  feet.  The  area 
between  the  top  of  the   bridge  wall  and  the   bottoms  of  the   boilers  is 
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6-415  square  feet,  consequently  to  pass  14318-31  cubic  feet  of  gases,  the 

1  1  Q 1  Q  •  Q 1 

velocity  per  minute  must  have  been  |     ,.  .^ . —  =  \    2232  feet,  or  37-2 
•^  \    6  410         /  ' 

feet  per  second.  This  velocity,  however,  is  not  maintained  ;  it  decreases 
if  the  same  cross-section  of  tKie  be  preserved,  in  the  ratio  that  the  gases 
decrease  in  bulk  from  loss  of  temperature,  becoming  slower  and  slower 
as  they  approach  their  exit.  The  temperature  of  the  gases  at  the  mouth 
of  the  flues  where  they  enter  the  chimney,  was  694°  Fah.,  or  (694 — 60=) 
634°  above  the  standard  temperature  ;  the  expansion  of  the  gases  due 
to  this  temperature  would  increase  the  original  bulk  of  3222-74  cubic 
feet  at  standard  temperature,  to  7385-23  cubic  feet,  and  as  the  cross 
area  of  the  flues  is  4-712  square  feet,  the  velocity  of  the  gases  per  minute 

when  they  enter  the  chimney  would  be  f    A.q-,.j  =  )   1567-32  feet,   or 

26-1  feet  per  second. 

The  large  boilers  are  10  years  old,  and  have  been  nearly  in  constant 
operation  day  and  night  during  the  whole  of  that  period.  They  have 
durino-  that  time  been  twice  repaired,  when  particular  plates  of  the  iron 
have  been  found  deeply  honey-combed,  while  others  adjoining  were 
nearly  as  sound  as  ever;  about  the  honey-combed  portions  salts  of  cop- 
per were  found,  carried  there  Irom  the  copper  pipes  of  the  condenser. 
The  present  cross-boiler  is  the  third  that  has  been  put  in  entirely  new 
during  the  10  years  ;  the  destruction  here  is  inuch  more  rapid,  and  the 
salts  of  copper  are  found  in  much  greater  quantities.  It  will  be  remem- 
bered that  the  feed  water  is  pun)ped  directly  from  the  copper  conden- 
ser throuo-h  copper  feed  pipes  into  the  cross- boiler.  Pure  water  is  used 
in  the  boilers,  and  any  deficiency  of  the  distilled  water  furnished  by  the 
condenser,  is  supplied  by  rain  water  ;  on  an  average,  600  pounds  of  rain 
water  are  required  per  24  hours  steaming.  The  condenser  has  been  used 
9  years  in  connexion  with  these  boilers. 

Efficiency  of  the  Condenser. 

The  condenser  is  9  years  old,  and  has  been,  with  occasional  short  in- 
tervals, in  constant  use  day  and  night.  During  these  9  years  the  upper 
two  "  gridirons  "  have  been  renewed  once  ;  the  lower  three  '*  gridirons  " 
are  the  same  as  originally  put  in.  The  upper  gridiron  first  receives  the 
exhaust  steam  as  it  leaves  the  cylinders,  consequently  the  heat  is  there 
the  greatest  as  well  as  the  washing  off  of  the  salts  of  copper  by  the  rush 
of  the  steam  current  ;  this  portion  therefore  goes  first,  and  the  wasting 
of  the  metal  appears  on  close  examination  to  have  taken  place  about 
equally  on  both  sides  the  copper;  that  is  to  say,  on  both  the  sea  water 
and  distilled  water  sides.  'Hie  weight  of  copper  in  the  condenser  is 
885  pounds.  *  When  working  ordinarily,  that  is  to  say,  receiving  about 
97,000  cubic  feet  of  steam  of  atmospheric  pressure  per  hour,  equal  to 
.3566  pounds  of  water ;  there  are  required  to  be  added  to  the  boilers  per 

,    /25X100      \    ^ 
hour  about  25  pounds  of  water,  the  loss  is  consequently  |^  —  I  '7 

of  1  per  centum  ;  that  is  to  say,  all  the  steam  received  by  the  con- 
denser, less  -7  of  1  per  centum,  is  returned  to  the  boilers  in  the  state  of 
distilled  water  at  the  temperature  of  130°  Fah.  in  the  reservoir,  and 
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122°  Fah.  when  entering  the  boilers.  This  loss  of  -7  of  1  per  centum 
may  be  considered  as  due  entirely  to  leakage. 

The  space  displacement  of  the  pump  piston  for  supplying  the  con- 
denser with  cold  water,  is  0-156  cubic  foot  per  stroke,  and  allowing  it 
to  discharge  two-thirds  of  its  capacity  of  water,  it  will,  at  its  average 
speed  of  78  double  strokes  of  piston  per  minute,  discharge  973-44 
cubic  feet  of  water,  or  60,840  pounds  of  water  per  hour,  which  gives 
for  condensing  each  pound  of  steam  of  atmospheric  pressure  to  water  of 

130°  Fah.,( -^r^TT^— =   117  pounds  of  water.  The  temperature  of  the  con- 
\  3o66       / 

densing  water  was  36°  Fah. ;  temperature  of  the  water  overflowing  from 
the  condenser  was  80*^  Fah.;  it  had  gained,  therefore,  only  (80 — 36=) 
44°  of  temperature,  and  was  still  (130° — S0°=)  SO''  Fah.  below  the 
temperature  of  the  condensed  steam.  The  weight  of  condensing  water 
at  36°  Fah.  required  to  condense  a  pound  of  steam  of  atmospheric  pres- 
sure so  that  the  temperature  of  the  mixture  shall  be  130°  Fah.,  will  be, 
taking  the  total  heat  of  steam  of  atnjo«pheric  pressure  at  1146°-6  Fah., 

/1146-6— 130     \,^o,  ,       .T.,  •  ,  •      .     •  u   V.  r 

f  — ^— -  =  |  10-81  pounds.     Ihe  weight  required  with  the  surface 

condenser,  we  have  seen  to  be  17  pounds. 

No  mechanical  provision  was  made  for  the  distribution  of  the  cold  wa- 
ter and  steam  among  the  pipes,  both  currents  being  allowed  to  take  their 
own  routes  from  their  places  of  entrance  to  those  of  exit.  In  view  of  this 
fact,  and  of  the  small  amount  of  surface  contained  in  the  condenser  pro- 
portionably  to  the  quantity  of  steam  to  be  condensed,  viz:  only  304  sq. 
feet  to  condense  1616§  cubic  feet  of  steam  of  atmospheric  pressure  per 
minute,  or  1  sq.  foot  of  surface  per  5-32  cubic  feet  of  steam,  using  only 

/(17-_10-81)  X  100      \    ^  ^  t        u    .u 

f  ^ 1  n.5.Ji "^  J  ^^  P^*"  c^^'u"^  more  than  the  theoretic  quan- 
tity of  condensing  water.  I  consider  the  result  obtained,  which  is  the 
condensation  of  all  the  steam  entering,  and  its  return  minus  the  -7  of  1 
per  centum  loss  by  leakage,  to  the  boilers  in  the  shape  of  distilled  water, 
as  very  remarkable.  The  number  of  years  the  condenser  has  been  in 
operation,  and  the  uniform  satisfaction  it  has  always  given,  must  not  be 
overlooked  in  making  up  an  opinion  on  this  description  of  instrument. 


AMERICAN    PATENTS 


List  i)f  American  Patents  which  issued  from  April  llh,  to  April  2\st,   1857. 
Unclusive,)  with  Exeinplifications. 

APRIL  7. 

1.  For   an    Improvement   in    Harvesters,-   Samurl  S.  Allen,  Bristol,  Priinsylv.nnia. 
Claim. — "  Tlie   combination  of  the  upper   platform  and    Hiiilini;  pole,  with  the  main 

frame  and  inclined  draft  rod  or  chain,  when  the  name  arc  constructed  and  arranged  for 
joint  operation." 

2.  For  an  Improved  Mode  of  Clinching  Spikes,-  Horatio  Bates,  City  of  New  York. 
Claim, — "  Securing  a  spike  or  nail  by  boring  a  hole  in  the  timber  of  less  depth  than 
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the  spike  or  nail  itself  to  receive  it,  and  inserting  thereinto,  before  the  spike  or  nail,  a 
ball  or  lump  of  metal  of  substantially  similar  character,  to  deflect  the  point  thereof  when 
it  is  driven,  and  thereby  cause  it  to  clinch  itself." 

3.  For  an  Improvement  in  Steam  Boilers,-  Smith  Baldwin,  St.  Louis,  Missouri. 
Claim. — "  The  arrangement  of  the  cylinders,  the  water  tubes,  flues." 

4.  For  an  Improvement  in  Vi'lndow  Curtain  Fixtures,-  Ransom  Ballou,  Jr.,  and  Ben- 

jamin F.  Hooper,  Albany,  New  York. 
Claim. — "  A  tightening    button  or  pulley,  aflixed  at  or  near  the   circumference  of  a 
rotating  disk  or  barrel,  the  said  disk   being  combined   either  with   the  pawl   and  fixed 
ratchet,  or  with   other   means  within  it  for  maintaining  the  necessary  stress   upon  the 
cord." 

5.  For  an  Improvement  in  Processes  for  Treating  Moss  for  Matresses;   Samuel  Baker, 

City  of  New  York. 
Claim. — "The   method  of  treating  or  preparing  the  moss  of  commerce  to  serve  as  a 
substitute  for  curled  animal  hair." 

6.  For  an   Improved  Apparatus  fur   Exhibiting  Stereoscopic   Pictures,-    Alexander 

Beckers,  City  of  New  York. 
Claim. — "  1st,  Arranging  the  pictures  at  right  angles  to  the  endless  belt.     2d,  The 
mode  of  securing  the  pictures  in  the  grooved  slides,  by  means  of  the  elastic  bands  and 
notches  in  the  ends  of  the  grooved  portions  of  the  slides." 

7.  For  an  Improved  Road  Scraper;  Chauncey  Blakeslee,  Ashtabula,  Ohio. 

Claim. — "The  grading  blade,  arranged  and  combined  with  the  runners,  with  the 
draft  forward  of  the  edge  of  the  blade,  for  the  purpose  of  causing  said  runners  to  serve 
as  guides  or  gauges  thereto,  and  preventing  the  blade  from  dropping  into  furrows  or 
depressions." 

8.  For  an  Improved  Shingle  Machine,-  John  L.  Brown,  Indianapolis,  Indiana. 
Claim. — "The  construction  of  a  self-feeding   shingle  machine,  by  the  arrangement 

and  combination  of  the  w^heel  upon  the  shaft,  the  wheel,  the  eccentric,  the  lever,  the 
bolt,  and  the  oscillating  table." 

9.  For  an  Improvement  in  Hoisting  Winches  for  Ship  Board,-  Joel  Bryant,  Brooklyn, 

Ncvvf  York. 
Claim. — "  The  construction  and  use  of  windlasses  or  winches,  having  a  sheave  pul- 
ley or  wheel  set  on  the  axle  of  said  windlasses  or  winches  back  of  their  boss  or  head, 
and  connecting  and  operating  with  other  sheaves  or  pulleys,  operated  by  the  said  wind- 
lasses or  winches,  or  by  the  tackle  connecting  therewith,  for  hoisting  the  sails  of  vessels, 
and  for  such  like  purposes." 

10.  For  an  Improvement  in  Folding  Window  Blinds,-  Sylvanus  S.  Clark,  Manchester, 

New  Hampshire. 
Claim. — "  1st,  The  employment  of  movable  upright  pieces  containing  notches  to 
receive  and  constitute  bearings  for  the  tenons  of  the  blind  slats,  arranged  to  operate  within 
the  stationary  sides  of  the  blind  or  shutter  framing,  for  the  j)urpose  of  confining  the 
tenons  of  the  slats  when  the  blind  or  shutter  is  down,  or  of  liberating  the  tenons  to 
allow  the  blind  or  shutter  to  be  drawn  up  or  folded.  2d,  'J^he  guide  plates  for  conducting 
the  tenons  of  the  bottom  slat  clear  of  the  notches  during  the  drawing  up  of  the  blind, 
such  plates  being  attached  to  portions  of  the  tenons  of  the  said  slat  that  extend  beyond 
the  ends  of  the  tenons  of  the  other  slats,  into  cavities  that  are  made  within  the  station- 
ary side  pieces  of  the  blind,  for  the  cords  or  chains  by  which  the  blind  is  raised  or  folded 
to  work  through.  3d,  The  construction  of  the  chains  with  stops  on  the  links,  arranged 
in  such  manner  as  to  allow  the  links  to  fold  freely  inwards  or  away  from  the  slats,  and 
prevent  them  folding  between  the  slats.  4th,  The  application  of  the  sprihg  and  cord 
to  the  upper  slat,  in  combination  with  the  connexion  of  the  slats  by  the  chains  at  their 
inner  edges,  for  the  purpose  of  effecting  the  closing  of  the  slats  when  the  blind  or  shut- 
ter is  down,  and  keeping  them  closed  unless  held  open  by  other  means.  5th,  The  sus- 
pension of  the  top  slat  from  fixed  pins  in  the  cap  of  the  frame  of  the  blind  or  shatter, 
by  slotted  plates,  which  admits  of  all  the  movements.  6th,  The  curved  lever  and  slid- 
ing ratchet  bar.  applied  to  operate  upon  the  lower  slat,  and  open  the  blind  or  shutter 
from  the  interior  of  the  window.     7th,  The  hook   attached  to  the  inner  edge  of  one  of 
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the  slats,  and  operating  in  combination  witii  the  spring  and  cord,  to  hold  open  the 
slats  of  the  upper  portion  of  the  blind  or  shutter,  while  the  lower  portion  remains 
closed." 

11.  For  an  Improved  Machine  for  Makutg  Rivets;  Richard  H.  Cole,  St.  Louis,  Mo. 
Cluiin. — "  1st,  Forming  a  successive  scries  of  die  boxes  of  a  double  series  of  sec- 
lions,  which  are  combined  with  the  parallel  peripherics  of  two  equal  sized  intermittingly 
rotating  wheels,  when  the  arrangement  of  the  bearings  of  one  or  both  of  said  wheels 
is  such  as  to  allow  of  a  sufTicient  amount  of  lateral  play  thereof,  to  enable  a  pair  of  said 
sections  to  be  firmly  pressed  against  each  other  at  the  termination  of  each  intcruiittently 
rotary  movement  of  said  wheels.  2d,  Combining  the  curved  gauge  plate  and  the  cut- 
ting plate  with  each  other,  and  also  with  the  cam  wheels.  3d,  The  combination  of  the 
cam  wheels  with  the  gauge  plate,  the  cutting  plate,  and  the  header." 

12.  For  an  Improved  Cutting  Apparatus  fur  Harvesters,-    Samuel  Comfort,  Jr.,  Mor- 

risville,  Pennsylvania. 
Claim. — "  As  an   improvement  on  the   cutting   apparatus  of  harvesters,  for  which  a 
patent  was  granted  me  on  the  I8th  day  of  March.  185C,  the  springs  with   their  twisted 
or  bent  projections,  in  comi)ination    with   the   endless  chain  of  cutters  and    stationary 
knives." 

13.  For  an  Improvement  in  Reefing  Sails,-    Washington  F.  Davis,  Winthrop,  Mass. 
Claim. — "  Arranging   the  ranges  of  folding  eyes  or  grummets,  and  the    reefing  lines 

above  the  reef  band,  or  with  respect  to  the  upper  yard,  in  order  that  the  sail,  when 
reefed,  shall  at  the  same  time  be  folded  or  plaited  against  the  upper  yards.  Also,  the 
arrangement  ot  the  lines  of  grummets  or  ejes  at  unequal  distances  ajiart,  in  order  that 
the  minor  part  of  each  fold  of  the  sail  may  come  underneath  the  yard,  or  the  yard 
project  beyond  it  when  the  sail  is  reefed." 

14.  For  an  Improvement  in  the  construction  of  Baskets,-    Joel  A.  H.  Ellis,  Spring- 
field, Vermon!. 

Claim. — "The  new  and  improved  manufacture  of  basket  as  made  of  vertical  splints, 
two  bottom  boards,  top  lii>o[)s.  and  staple  connexions,  or  their  equivalents.  Al.so,  the 
arrangement  of  the  stajjle  connexions,  viz  ;  no  that  each  one  shall  lap  on  the  two  next 
adjacent  it,  the  same  causing  the  fibres  of  the  wood  of  the  splint  to  be  drawn  together 
by  the  strain  of  the  load  of  the  basket." 

15.  For  an  Improvement  in  Reaping  Machines,-   George  Esterly,  Heart  Prairie,  Wis. 
Claim. — "  The   combination  of  the   common    supporting   beam,  with  an   adjustable 

raker's  seat  or  stand  and  platform,  when  said  parts  are  constructed  and  arranged  in  re- 
lation to  each  other,  so  as  to  be  easily  adjusted  to  any  desired  position,  and  there  firmly 
held  while  the  machine  is  in  operation,  and  the  raker  on  the  platform." 

16.  For  an   Improvement   in    Forming   Spiral  Springs  for  Chairs,  Sofas,  and  other 

articles,-    John  T.  Foster   and   Jacob  J.  iiaiita,  Jersey  City,  iS.  J.,  and   James  H. 
Banta,  Piermont,  New  York. 
Claim. — "The  spirally  cut  metallic  plate  spring,  applied  to  sofas,  chairs,  and  similar 
articles." 

17.  For  an   Improvement  in  Machines  for  Felting  Hat  Bodies,-    Wni.  Fuzzard,  Cam- 

bridgeport,  Massachusetts. 

"  My  invention  relates  to  an  improvement  in  a  felting  machine  formerly  patented  by 
me,  and  which  consisted  of  an  apron  attached  to  a  drum,  and  working  between  two 
pressure  rollers  fitting  in  a  swinging  or  vibrating  frame,  the  article  to  be  felted  being 
placed  on  the  lower   part  of  the  apron." 

Claim. — "The  employment  or  use  of  the  roller,  one  or  more  attached  or  applied  to 
the  niachine." 

18.  For    an    Improvement  in  Rotary  Pumps,-   Richard  Gilbert,  Rochester,  N.  Y. 
"The  nature  of  my  invention  consist  in  combining  with  the  annular  piston  of  rotary 

pumps,  a  vibrating  link,  which  combination  is  found  to  work  much  easier,  and  much 
more  perfectly  than  that  of  the  annular  i)ist()n  and  radial  arm." 

Claim. — "The  vibrating  link  (or  arm),  in  combination  with  the  annular  piston." 

19.  For   an    Improved  Current  and  Paddle  Wheel;  James  H.  Hanchctt,  Beloit,  Wis. 

Claim. — "  1st,  Suspending  water  and  paddle  wheels,  by  means  of  radius  bars.      2d, 
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The   method  of  maintaining   the  planes  of  the  faces  of  the  floats  of  wheels   that  oscil- 
late in  a  determinate  relation  to  the  radius  of  oscillation  of  the  wheel." 

20.  For   an   Imprnvcment   in    Machines  fur   Cuffing   Fringes,-    Wm.   J.  Horstmann, 

Philadelphia,  Pennsylvania. 
Claim. — "The  combination  of  the  circular  cutters  and  the  feeding  rollers." 

21.  For  an  hnproved  Gate  Post   affachabfe  fo  any  Panel  of  its  corresponding  Field 

Fences;  James  G.  Hunt,  Cincinnati,  Ohio. 
Claim. — "  The  application  of  a  portable  post  to  a  fence,  whether   portable  or  perma- 
nent, for  the  purpose  of  hanging  or  fastening  thereon  a  gate." 

22.  For  an  Improvement  i)i  Photographic  Trays;   Daniel  .1.  Kellogg,  Rochester,  New 

York. 
Claim. — "  The  employment  of  the  movable  bottom." 

23.  For  an  Improvement  in  Smut  Machines,-    Israel  Kepler,  Milton,  Pcnna. 

Claim. — '•  In  the  construction  of  the  stave,  the  horizontal  ribs,  and  openings,  when 
said  ribs  are  cut  away  on  their  inner  faces,  so  as  to  I'acilitate  and  concentrate  the  blast 
of  air  that  is  to  pass  through  them,  to  carry  off  the  smut  and  other  impurities." 

24.  For  an   Improvement  in  Lamp   Burners;  A.  M.  Knapp,  Medford,  Massachusetts. 
Claim. — "The  arrangement  in  a  movable  burner  so  that  it  may  be  applied  to  a  com- 
mon glass  lamp  of  the  perforated  screen  apertures,  small  column  and  cam,  provided  with 
an  eccentric  slot,  whereby  I  am  enabled  to  produce  a  steady  and  even  flame." 

25.  For  an   Improved  Arrangement  of  Staging  Brackets;   Joseph  C.  Latham,  Phoe 

nixville,  Connecticut. 

Claim. — "The  use  or  employment  of  the  bracket,  the  strap,  and  dog." 
2fi.  For  an  Improved  Liquid  Metre,-   Otto  G.  Leopold,  Cincinnati,  Ohio. 

Claim. — "  1st,  Suspending  the  wheel  or  drum,  and  floating  it  so  as  to  reduce  the  fric 
tion  of  its  bearing  to  the   snialiest  possilile   amount,  and  thus,  in  ad(iition  to  the   other 
means  rendering  it  peculiarly  adaptable    to  the   registering  of  the  flow  of  liquids.     2d 
The    arrangement  of  dividing   the   inlet   opening  into  an  appropriate    number  of  small 
apsrtures  so  as  to  protect   the  wheel  from    the  gross   impurities  of  the  water,  and   thusj 
preventing  its  free  motion  from  being  disturbed." 

27.  For  an  Improvement  in  Harvesters;   Pells  Manny,  Waddam's  Grove,  Illinois. 

Claim. — "The  combination  of  the  smooth  elastic  metal  cap  or  sheath,  connecting 
the  divider  with  the  main  wing,  with  the  reversed  hook  or  bent  projecting  end  of  an 
automatic  rake,  when  said  parts  are  constructed  and  arranged  for  joint  operation." 

28.  For   an    Improvement   in   Harvesters;    Pells  Manny,  Waddam's  Grove,  Illinois. 
Claim. — "  Raising  and  lowering  the  finger  bar  of  harvesters,  by  means  of  the  adjust- 
ing staunchion,  when  used  in  combination  with  the  elastic  shoe,  rigidly  attached  to  the 
draft  bar  or  pole,  and  jointed  to  the  main  frame  in  front  of  the  driving  wheel,  and  back 
of  the  finger  bar." 

29.  For  an   Improved  Arrangement  of  Carriage  Springs;   Rinchart  P.  March,  Jeflfer- 
sonville,  Pennsylvania. 

Claim. — "The  arrangement  of  the  combination  spring,  axle,  slotted  bar,  and  guide 
pin,  for  the  ])urpose  of  supporting  the  spring  and  preventing  lateral  strain,  and  for 
making  of  equal  strength  a  much  cheaper  and  lighter  carriage  than  usual." 

30.  P'or  an   Improvement  in  Securing  the    Legs  of  Sectional  Corn   and  Cob   Mills; 

Richard  F.  Mayiiard,  Baltimore,  iVlaiylaiid. 
Claim. — "  The  mode  of  aecuring  the  legs  and  the  parts  of  the  concave  together." 

31.  For  an  Improvement  in  Corn  and  Cob  Mill;   Richard  F.  Maynard,  Baltimore,  Md. 
Claim. — "  The  arrangement  of  t!ie  teeth  so  as  to  break  points,  and  to  form  a  series 

of  interrupted  screw  threads  by  their  inclined  points." 

32.  For  an  Improvement  in    Window   Curtain   Fixtures;    Purches  Miles,  Hartford, 

Connecticut. 

Claim — "  The  arrangement  of  the  springs  for  the  three-fold  purpose  of  keeping  the 


American  Patents  which  issued  in  April,  1857.  385 

band  in  place,  supporting  the  shade  at  any  required  height,  and  preventing  the  roller 
from  having  end  play." 

33.  For  an   Improvement  in  Sound  Boards  of  Piano-Fories;  Joseph  Newman,  Balti- 

more, Maryland. 

Claim- — "  In  piano-fortes  and  other  musical  instruments  having  two  or  more  sounding 
boards,  making  the  bridges  upon  the  lower  sounding  board  or  boards  to  protrude  through, 
or  rise  beyond,  the  sounding  board  or  beards  above  iheni." 

34.  For  an  Improved    Trimming  Jack;    Garret  .1.  Olendorf  and  Edwin  R.  Tripp,  Mid- 
dlefield,  and  Samuel  Harper,  Cooperstown,  IVi>w  York. 

Claim. — "  The  construction  of  shaft,  in  connexion  with  frame  and  lever  operating 
the  dies." 

35.  For  an  Improvement   in  Hawser  Holes  fur   Vessels,  dfc.,-  Jason  C.  Osgood,  Troy, 

New   York. 

Claim. — "  Beveling  the  edges  of  the  pulleys." 

36.  For  an  Improvement  in  Machines  for  Paring  Apples,-   J.  J.  Parker,  Marietta,  O. 
Claim. — "The  combination  of  a  spring  holder  with  the  knife  arm." 

37.  For  an  Improvement  in  Paper  Ruling  Machines.-  Charles  L.  Pond,  Buffalo,  New 

York. 

Claim. — "  The  s|)ring  connected  box  and  shaft,  combined  with  the  stop  wheel  and 
the  detachable  rim." 

38.  For  an  Improvement  in  Strings  for  Musical  Instruments,-   William  Randlc,  Flo- 

rida, New  York. 

"  The  nature  of  my  invention  consists  in  providing  for  each  string  one  or  more  springs, 
to  prevent  the  strings  from  breaking  when  exposed  to  the  dampness  of  the  atmosphere, 
or  other  causes  which  will  contract  the  strings  and  cause  them  to  break,  which  is  often 
the  case  with  the  ordinary  mode  of  construction." 

Claim, — "  The  application  of  one  or  more  springs  applied  to  each  string,  or  its  equiva- 
lent." 

39.  For  an  Improved  Field  Fence,-  Samuel  Rains,  Lancaster  County,  Virginia. 
Claim. — "  The   making  of  a  fence  without  posts   when  the  panels  arc  fastened  to- 
gether." 

40.  For  an  Improved  Wrench,-   Ezra  Ripley,  Troy,  New  York. 

Claim. — "  .Making  the  levers  combined  together  with  wrench  jaws  so  arranged  that 
the  levers  do  not  tend  to  spread  open  when  used  as  an  adjustable  wrench." 

41.  For  an   Improved  Mode  of  arranging  and  operating  Window  Shutters,-   1).  Ro- 

han, Cincinnati,  Ohio. 
Claim. — "  .Attaching  the  lower  end  of  the  shutter  to  the  slide,  or  its  equivalent,  which 
is  fitted  in  the    box  below    the  sill  of  the  window   casing,  the  bars   being    used  in  con- 
nexion with  the  slide,  and  connected  at  the  proper  time  to  the  slide  by  the  catches  which 
are  actuated  by  the  weights  and  blocks." 

42.  For  an  Improved  Gold  Separator,-   Edward  L.  Seymour,  City  of  New  York. 
Claim. — "  The   use  of  the  sections  or  frames  when  perforated  or  constructed  no  as  (o 

open  or  shut  the  communication  between  the  upright  tubes  or  compartments,  for  the 
passage  of  materials  containing  gold  or  other  substances  of  air,  or  of  water,  as  may  be 
required,  the  whole  operating  in  connexion  with  the  hopper." 

43.  For  an  Improvement  in   Veterinary  Si/ringes;    William  Somerville,  Buffalo,  N.  Y- 
"  My  invention  consists  in  providing  the    plunger  with  a  spring  and  catch,  by  whicli 

the  efficiency  of  the  instruaiciit  is  much  increasfil." 

Claim. — "  Providing  the  syringe  with  the  spring  and  catch,  or  their  equivalents." 

44.  For  an  Imnroved  Machine  for  Mnnufnclnrinn  Ci/lindrical  Boxes,-  Horace  S.  Smith, 

Elijah  Hinson,  and  M.  S.  Richardson.  Rutland,  Vermont. 
Claim. — "The  cutters   attached  to.  or  f'rmeil  on.  the  semi-cylindrical  shell,  the  cut- 
ters attached  to  theen.ls  of  the  solid  semi-cylin  lical  projection,  and  the  cutter  attached 
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to  the  inner  end  of  the  semi-cylindrical  projection.  Also,  in  combination  with  the  cut- 
ters, the  saw  attached  to  the  swinging  bar." 

45.  For  an   Improvement  m  Ships'  Steering  Apparatus.-  Samuel  N.  Smith,  City  of 

New  York. 
"  This  invention  relates  to  that  description  of  steering  apparatus  in  which  the  rudder 
is  turned   by  means  of  a  curved  rack  and    pinion,  the   pinion   being  located  upon  the 
wheel  shaft." 

Claim. — "  Locating  both  of  the  bearings  of  the  wheel  shaft  upon  the  tiller.     Also, 
locating  the  brake  upon  the  tiller  and  wheel  shafts." 

46.  For  an  Improved  Road  Scraper;  George  W.  Thomas,  Wickford,  Rhode  Island. 
Claim. — "The  adjustable  side  scrapers,  in  combination   with  the  front  release  scra- 
pers, when  so  arranged  as  to  throw  the  dirt   inwardly  towards   the   centre  of  the  road, 
and  in  a  crowning  form,  for  the  purpose  of  giving  a  natural  drainage  to  the  road." 

47.  For  an  Improvement  in  Railroad  Car  Brakes.-  Robert  M.  Wade,  Wadesville, 
Virginia. 

"  The  character  of  brake  to  which  my  invention  applies,  is  that  in  which  the  break- 
ing action  is  effected  by  the  strength  of  a  spring:  the  invention  consists  both  in  the 
manner  of  applying  the  rubbers  to  the  wheels,  and  withdrawing  the  same." 

Claim. — "  The  wedge,  lever,  and  bar,  constructed,  arranged,  and  operating  in  combi- 
nation with  the  rack.  Also,  the  aforesaid  wedge,  lever,  and  bar,  in  combination  with 
the  slack  chain  for  effecting  the  simultaneous  application  of  the  brake  rubbers  through- 
out the  train." 

48(  For  an  Improvement  in  Machinery  for  Making  Rope;  Milton  Wallvvork,  Hoosick 
Falls,  New  York. 

"This  invention  relates  to  that  description  of  rope  making  machine  generally  known 
as  the  sun  and  planet  machine,  and  consists  in  certain  means  of  controlling  the  speed 
of  the  strand  flyers  for  the  purpose  of  enabling  the  twist  of  the  strands  to  be  varied 
with  facility." 

Claim. — "The  construction  of  the  stationary  circle  or  ring  with  which  the  rollers  on 
the  flyers  run  in  contact  to  produce  the  rotary  motion  that  gives  the  twist  of  a  series 
of  segments,  one  or  more  of  which  may  be  removed  or  withdrawn  from  the  ring  or  circle 
or  replaced  therein  at  pleasure,  for  the  purpose  of  varying  the  twist." 

49.  For  an  Improvement  in  Fixtures  for  Curtain  Rollers;  C.  H.  Wheeler,  Boston, 
Massachusetts. 

"  The  object  of  my  invention  is  to  produce  a  fixture  that  can  be  applied  to  curtains 
when  hung  inside  of  the  bead  that  confines  the  sash  in  place,  and  that  shall  operate 
without  the  use  of  springs." 

Claim. — "  Perforating  the  block  in  which  the  curtain  rod  revolves,  so  that  it  may  be 
slipped  back  upon  the  pivot,  and  securing  it  to  the  bracket  by  the  dove-tailed  ears." 

50.  For  an  Improvement  in  Printers'  Composing  Sticks;  Daniel  Winder,  Cincinnati, 

Ohio. 
C/atm.-^"The  combination  and  arrangement  of  the  several  parts  of  the  composing 
stick,  as  constructed  with  each  other." 

51.  For  an  Improved  Invalid  Chair;  Ransom  Witherell,  Huntington,  Mass.  ' 
Claim. — "Attaching   the  bars  to  one   end  of  the  bars  by  a  joint,  and   attaching  the 

bars  in  a  similar  manner  to  the  opposite  ends  of  the  bars,  the  bars  with  their  cross 
piece  forming  the  back  of  the  chair,  and  the  bars  with  their  rounds  the  foot  rest,  the 
bars  being  pivoted  to  the  opposite  sides  of  the  stationary  chair  seat,  and  perfectly  ba- 
lanced on  their  pivots." 

52.  For  an  Improved  Method  of  Working  Pumps;   William  Wright,  Hartford,  Conn. 
Claim. — "  The  arrangement  for  working  a  double  bucket  pump,  consisting  of  a  cam 

placed  centrally  over  said  pump,  combined  with  the  buckets  thereof,  by  bell  crank-',  so 
situated  that  one  arm  of  each  of  said  cranks  bears  at  the  same  time  upon  opposite  or 
nearly  opposite  points  of  the  edge  of  the  cam,  whereby  the  necessary  strength  and  sta- 
bility may  be  given  to  the  several  parts,  while  preserving  the  regular  throw  of  the 
buckets." 
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53.  For  an  Improved  Method  of  Constructing  Iron   Fences,-  William  S.  Fuller,  Mill- 

burg,  Assignor  to  Win.  D.  Cutler,  Worcester,  Massachusetts. 
Claim. — "  The  manner  of  connecting  the  pieces  and  rods  together,  by  means  of  the 
lugs  anil  collars." 

54.  For  an  Improved  Construction  of  a  Retort;  Alfred  Monnier,  Camden,  New  Jersey, 

Assignor  to  self  and  Isaac  Gattman,  Philadelphia,  Pennsylvania. 
Claim. — "The  method  of  preventing  the  rapid  destruction  of  retorts  by  placing  the 
same    within  a  fire-clay  casing,  and    packing  the  space  intervening  between   the  retort 
and  said  casing   with    any  substance  or  mixture  of  substances   incapable  of  combining 
when  heated  either  with  the  clay  or  metal  retort." 

55.  For  an   Improved  Car  Lock;   Henry  Ritchie,  Assignor  to  self,  Samuel  C.  Thomp- 
son, and  Cieorge  W.  Westerfield,  Newark,  New  Jersey. 

Claim. — "  The  combination  of  the  sliding  plate,  tumblers,  and  jaws,  arranged  and 
operating  in  connexion  with  the  bolt  for  releasing  the  hasp." 

56.  For  an  Improved  Machine  for  Splittins;  Hoop-Poles;  Joseph  and  Sylvester  Sawyer, 

Fitchburg,  Mass.,  Assignors  to  The  American  Hoop  Machine  Co. 
Claim. — "  Moving  the  knife  back  from  the   rolls  in  proportion  as  the  latter  are  sepa- 
rated from  each  other.     Also,  connecting  the  knife  with   the  centre  of  the  shaft  of  the 
movable  feed  roll  by  means  of  the  arm.     Also,  the  friction  rolls  in  the  knife  stock." 

67.  For  an  Improvement  in  Hemp  Brakes;   James  Barkley,  St.  Louis,  Missouri. 

"  The  nature  of  my  invention  consists  in  a  hinged  platform,  so  arranged  and  con- 
structed with  suitable  attachments  as  to  graduate  the  speed  and  sweep  of  stroke  of  the 
brake  at  the  proper  time,  by  the  natural  traveling  motion  of  the  workman  or  operator 
upon  said  platform,  thus  making  the  weight  of  the  operator  the  medium  through  which 
the  operation  of  the  brake  is  regulated,  leaving  the  hands  entirely  free  to  handle  the 
stock." 

Claim, — "The  hinged  platform,  arranged  in  combination  with  the  mechanism,  and 
so  that  the  attendant  upon  the  platform  may  change  the  speed  and  stroke  by  merely 
changing  his  position,  and  thus  leave  his  hands  at  liberty  to  manage  the  hemp." 

58.  For  an  Improvement  in  Propellers;  Robert  Griffiths,  London,  England  ;  patented 

in  England  Sept.  13,  1849. 
Claim. — "  Making  propellers  with  an  enlarged  boss  on  the  shaft  to  which  the  blades 
are  secured,  extending  say  to  about  one-third  of  the  entire  diameter,  and  this  I  claim 
in  contradistinction  to  the  solid  hub  of  a  diameter  merely  sufficient  for  strength  as 
heretofore  employed,  whereby  I  avoid  the  centrifugal  or  broken  action  of  the  water  near 
the  centre,  which  is  known  to  be  prejudicial  to  the  propelling  action  of  the  blades,  and  by 
which  also  I  avoid  the  resistance  due  to  the  action  of  the  blades  near  the  centre,  where 
they  otherwise  would  be  in  a  plane  nearly  coincident  with  the  plane  of  the  axis  of  the 
shaft.  Also,  in  combination  with  an  enlarged  l)oss,  the  method  of  connecting  the  blades 
therewith,  by  means  of  a  shank  or  sten)  on  the  blades  fitted  to,  and  capable  of  being 
turned  in  the  said  boss  to  adjust  the  pitch  of  the  blades.  Also,  the  adjustment  of  the 
pitch  of  the  propeller,  by  the  connexion  of  the  propeller  blades  with  the  enlarged  hol- 
low boss  or  hub,  and  the  self-adjusting  apparatus.  .\lso,  in  combination  with  the  en- 
larged hollow  boss  or  hub,  the  blades  narrowed  towards  their  outer  ends,  and  the  round 
shank  attachment  to  the  hub." 

59.  For  an    Improved   Mill  for   Clentiinsjr    Castings;    Henry  R.  Rcmscn,  Assignor  to 

self  and  W.  J.  Noyes,  Albany,  IS'ew  Vork. 
Claim. — "The  use  in  a  horizontal  revolving  mill  for  cleaning  castings  or  hollow  ware 
of  open  work,  lattice  or  grated  partitions,  parallel  to,  or  in  line  with,  the  axle." 

APRIL  14. 

60.  For  an  Improved  Boring  Machine;  Jonas  Rosenbury,  Chcrryvillc,  New  Jersey. 
Claim. — "  The  arrangement  of  devices." 

61.  For  an  Improved  Cooler  for  Wine,  Beer,  and  other  Liquids   in   Barrels;  John 

F.  Bergin,  Northumberland,  Pennsylvania. 
Claim. — "  Arranging  the  two  cylinders  eccentrically   in  respect  to  each  other,  when 
the  widest  portion  of  the  chamber  is  directly  below  the  opening." 
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62.  For  an   Improvement  in  School  Slates,-   Samuel  R  Burrell,  City  of  New  York. 

Claim. — "  The  application  of  a  permanent  or  fixed   pile,  and  also  a  movable  pile,  to 
the  ordinary  slate  frame  of  commerce." 

63.  For  an  Improvement  in  Machinery  for  Crossing  the  Fibres  of  Wool  in  making 

Felt  Cloth;  Thomas  B.  Butler,  Norwalk,  Connecticut. 
Claim. — "  The  arrangement  and  use  of  regular  polygon    heads,  cams,  guide  plates, 
and  traversing  rods,  connected  with  and  operated  by  the  shaft." 

64.  For  an  Improved  Preparatioti  of  Sugar  called  Table  Manna,-   Merano  Butterfield, 

Indianapolis,  Indiana. 
Claim. — "  The  use  of  the  sulphate  of  alumina  and  potassa,  or  its  equivalent,  in  the 
manufacture  from  white  sugar  of  a  substitute  for  honey." 

65.  For  an  Improvement  in  Hot-Air  Furnaces,-  John  H.  Cahill,  Philadelphia,  Penna. 
Claim. — "  The  clean-out  holes  in  the  lower  radiator,  in  combination  with  the  short 

stopper  tubes,  fitting  adjustably  within  the  same,  and   opening  through  the  lower  plate 
of  the  radiator." 

66.  For  an  Improvement  in  Levels  or  Inclinometers;  Thomas  A.  Chandler,  Rockford, 
Illinois. 

Claim. — "The  combination  of  an  entire  graduated  circle,  provided  with  a  pendulum 
and  index,  with  the  two  parallel  sides  of  the  level  stock,  whereby  I  am  enabled  to  apply 
either  side  of  said  stock  to  the  surface  whose  direction  is  to  be  ascertained,  and  at  the 
same  time  have  the  index  facing  the  operator,  in  whatever  position  he  may  be  placed. 
Also,  the  level  composed  of  the  before  enumerated  parts  in  combination,  whereby,  among 
other  things,  either  edge  of  the  instrument  may  be  used  uppermost  with  its  face  or  dial 
towards  the  operator,  and  when  any  two  of  the  pointers  are  screened  from  sight  by  an 
intervening  body,  the  third  will  indicate  the  inclination  of  the  surface  to  which  the  in- 
strument is  applied,  and  the  angles  at  the  head  and  foot  of  a  rafter  will  be  indicated  at 
the  same  time." 

67.  For  an  Improvement  in  Lifting  Jack;  John  S.  Chesnut,  Philadelphia,  Penna. 
Claim. — "  In  combination  with    the  rack   lever  and  the    bracket,  the  thumb  lever,  so 

that  the  user  may,  with  one  and  the  same  hand,  work  the  jack,  and  throw  the  bracket 
in  and  out  of  gear  with  the  rack  at  pleasure." 

C8.  For  an  Improvement  in  Raking  Attachments  for  Harvesters;   Isaac  H.  Conklin, 
Rockford,  Illinois. 

Claim "  Operating  the  hopper  attached   to  the   shaft,  by  means  of  the  pin  on   the 

plate,  in  combination  with  the  pinions  on  the  shaft,  when  the  said  parts  are  constructed 
and  arranged  in  relation  to  the  platform." 

69.  For  an    Improved  Machine  for  Sawing  Shingles;  Jonathan  Crcager,  Cincinnati, 

Ohio. 

Claim. — "  The  combination  of  the  bench,  working  rest,  and  adjustable  stops,  with 
circular  saw  fed  transversely  of  the  shingle  by  treadle,  and  cutting  longitudinally." 

70.  For  an  Improvement  in  Lifting  Jack;  Robert  W.  and  Daniel  Davis,  Yellow  Springs, 

Ohio. 
Claim. — "The  application  of  the  power  centrally  beneath  the  self-clutching  gripe  or 
collar,  whereby  its  action  is  directed  in  the  line  of  the  axis  of  the  ratch  bar.     Also,  the 
free  upright  connecting  rods  upon  which   the   reciprocating   gripe    rests,  arranged  and 
operating  in  combination  with  said  gripe  and  the  lever." 

71.  For  an    Improved  Apparatus  for   Filtering    Liquids;   Benjamin    N.  De  Buffon, 

Paris,  France  ;  patented  in  France  May  .3,  1S56. 

"  My  invention  consists  in  the  employment  of  a  cylindrical  tube  of  iron,  or  other 
suitable  metal,  surrounded  by  a  cylinder  of  wire  gauze,  containing  charcoal  or  other 
filtering  material." 

Claim. — "  1st,  The  general  arrangement  and  construction  of  tritular  apparatus  for 
filtering  water  and  other  liquids.  2d,  The  mode  of  constructing  stationary  and  tubular 
filters,  in  which  the  impure  water  to  be  clarified  is  passed  from  the  exterior  to  the  inte- 
rior of  the  filter.     3d,  The  compressing  of  the  filtering  material." 
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72.  For   an   Improvement  in    Machinery  for   Manufacturing   India   Rubber  Hose,- 

Thomas  B.  De  Forest,  Birmingham,  Connecticut. 
Claim. — "  1st,  The  employment  of  a  pressure  roller  or  rollers,  of  a  length  equal  to  a 
comparatively  small  portion  of  the  length  of  the  mandrel,  when  such  roller  or  rollers  or 
the  niandrel  have  a  longitudinal  movement.  2d,  Giving  the  mandrel  a  rotary  motion 
independently  of  the  pressure  rollers,  and  causing  the  latter  to  derive  motion  Irom  the 
mandrel.  3d,  Making  the  pressure  rollers  of  a  tapering  form,  so  as  to  exert  less  j)res- 
sure  nearest  where  the  laying  or  winding  of  the  fillet  or  fillets  takes  place  ;  and  a  grad- 
ually increasing  pressure  as  the  wound  fillet  advances  further  between  them.  4th,  The 
mode  of  o|)erating  the  mandrel,  and  the  pressure  and  guide  rollers,  whereby  the  fdlets 
are  first  wound  up  on  the  mandrel  to  form  the  hose,  and  the  hose  is  afterwards  pushed 
longitudinally  ofl'the  mandrel,  viz;  by  giving  rotary  motion  to  the  mandrel,  while  the 
carriage  which  contains  or  supports  the  rollers  moves  in  one  direction  longitudinally 
in  relation  to  the  mandrel,  and  suspending  the  said  rotary  motion  while  the  rollers  move 
in  the  opposite  direction.  5th,  The  combination  of  the  clamps,  flanchcd  collars,  pins  or 
screws,  springs,  and  elliptic  collars,  applied  and  operating  in  the  head  stock,  to  clamp 
the  hose  to  the  mandrel,  and  liberate  it  therefrom.  6ih,  The  combination  of  the  two 
spring  clutches  and  the  levers,  the  spring  bolts,  the  tappets  and  the  sliding  bar,  the 
whole  operating  together,  to  cause  the  roller  carriage  to  be  driven  in  opposite  directions 
alternately." 

73.  For  an  Improvement  in  Wuskijig  Machines;  Thomas  A.  Dugdale,  Richmond,  Ind. 

Claim. — "  Combining  the  vibrating  frames  and  rollers,  the  plate,  the  knob,  and  pin, 
with  the  washboards  and  rollers." 

74.  For  an  Improi-ement  in  Reefing  Skips^  Sailn;  James  Emerson,  Worcester,  Mass. 

"My  improvement  relates  to  th&t  class  of  ree^ng  sails  where  the  extra  yard  is  used  ; 
the  reefing  being  elfected  by  chains  or  ropes  leading  down  to  the  deck  of  tJie  vessel,  so 
that  the  sails  can  be  reefed  whiJe  the  men  are  on  deck." 

Claim. — "  The  adjustable  ciamps  when  managed  so  as  to  be  enlarged  or  decreased 
as  required.     Also,  the  screws  and  claws  on  the  roller,  for  spreading  the  sail." 

75.  Foran  Improvement  in  Revolving  Fire  Arms,-   Josiah  Ellis,  Pittsburgh,  Penna. 

"My  invention  consists  in  the  use  and  combination  of  a  hammer,  trigger,  and  spring 
pawl,  so  constructed  aud  arranged,  that  the  breech  may  be  rotated,  and  the  hammer 
raised  to  and  retained  in  position  at  full  cock,  preparatory  to  firing,  either  by  pulling 
the  trigger,  or  by  lifting  the  hammer  by  the  hand,  so  that  the  pistol  may  be  cocked  by 
the  hammer,  or  cocked  by  pulling  the  trigger,  or  fired  without  standing  at  full  cock,  at 
])leasure." 

Claim. — "  1st.  The  use  of  a  self-acting  f^pring  stop,  operating  directly  by  the  trigger, 
in  combination  with  suitable  recesses  in  the  revolving  chambered  breech,  or  their  equi- 
valents, for  the  purpose  of  locking  the  bri-ech  at  the  moment  of  firing,  and  leaving  it 
free  to  rotate  at  other  times.  tJd,  Making  a  cam  for  the  bearing  of  the  trigger  spring, 
on  the  trigger  back  of  the  centre  on  which  it  springs,  in  order  to  admit  of  easy  play  and 
short  n)oti.)n  of  the  spring,  where  a  long  sweep  of  the  trigger  is  necessary.  3d,  Con- 
structing and  arranging  the  trigger  spring  in  such  a  manner  as  to  serve  the  ilouble  pur- 
pose of  a  trigger  spring  and  spring  stop  for  locking  the  bolt.  4th,  The  cond)inatioii 
and  arrangement  of  the  claw  and  notch  on  the  hammer,  the  pawl  cir  catch,  and  cam  on 
the  trigger,  or  other  equivalent  devices,  for  the  purpose  of  retaining  the  hammer  in  its 
respective  position  when  at  full  cock,  and  for  ellecting  the  rotation  of  the  breech  and 
cocking  of  the  hammer  preparatory  to  firing,  either  by  lifting  the  hammer  or  pulling  the 
trigger." 

76.  For  an  Improvement  in  Machines  fur  Forming  the  lirimfi  nf  Felt  liut.s;    William 

A.  Fenn,  New  Miltord,  Connecticut. 
"  My  invention  consists  in  the  employment  or  use  of  a  plain  and  a  corrugated  roller, 
\  ibratory  clamp  bar,  and  stretching  segment,  arranged  and  operating  conjointly,  vvlierebv 
the  lower  portion  of  the  hat  body  is  drawn  or  stretched  out  horizontally,  or  at  right 
angles  with  the  crown,  and  properly  r)rmed,  the  hat  body  being  placed  or  fitted  over 
the  block,  which  is  rotated  by  the  rollers  as  the  brim  is  formed." 

Claim. — "  The  cmploynifiit  or  use  of  the  rollers   vibrating  bar,  working  o\cr  the  bed 
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and  the  serrated  segment,  with  plate  attached,  arranged  and  operating  conjointly.  Also, 
in  combination  with  the  rollers,  segment,  and  clamp,  formed  of  the  lever  and  bed,  the 
adjustable  frame  which  receives  the  block,  the  frame  c  being  fitted  within  the  frame  B." 

77.  For  an  Improved  Hoisting  Bucket  for  Coal,  <Src.;   George  Focht,  Reading,  Pa. 

Claim. — "1st,  The  knife-edged  bar,  arranged  with  a  link  and  hook,  whereby  the 
handle  is  clasped  with  the  front  edge  of  the  bucket.  2d,  Pivoting  the  handle  to  the 
front  of  the  bucket  near  the  bottom,  and  clasping  said  handle  to  the  front  of  the  bucket, 
whereby  said  bucket  is  completely  inverted,  when  said  clasp  is  unlocked  from  said 
bucket,  and  whereby  the  tendency  of  any  weight  in  the  bucket  is  to  keep  said  handle 
clasped  with  said  bucket." 

78.  For   an   Improvement  in   Gas  Burners,-   E.  P.  Gleason,  Providence,  R.  I. 

Claim. — "The  peculiar  arrangement  of  the  holes,  in  combination  with  the  connect- 
ing tube,  and  the  perforations. 

79.  For  an  Improvement  in  Treating  Guffa  Perclia.-   Robf.  Haering.  City  of  N.York. 

Claim. — "In  vulcanizing  india  rubber  and  similar  gums,  the  use  of  pipe  clay,  or  its 
equivalent,  in  combination  with  sulphur." 

80.  For  an    Improved  Expansive  Bit,-  Alexander  Hall,  City  of  New  York. 

Claim. — "  In  combination  with  a  boring  tool,  an  expanding  bit  or  bits,  whose  turned 
cutting  edge  and  shank  passes  through  a  mortise  in  the  shank  of  said  boring  tool,  and 
is  secured  therein  by  a  pin,  so  that  said  expanding  bit  or  bits  may  have  a  cutting  edge 
from  the  centre  of  the  boring  tool  to  its  extreme  outer  edge." 

81.  For  an    Improvement  in  Apparatus  for  Feeding  Fuel  to  Furnaces.-  James  Hem- 
ingtoii,  Richmond,  Indiana. 

Claim, — "Attaching  the  feeders  to  their  shafts  by  joints,  and  applying  springs 
thereto." 

82.  For  an   Improvanent    in.    Coating   Metals  with    Silver,-  Levi   L.   Hill,  Hudson, 
New  York. 

Claim. — "  The  combination  of  cyanide  of  silver,  grape  sugar,  essence  of  sassafras, 
clay,  and  Paris  white,  or  any  of  their  equivalents  respectively." 

83.  For  an  Improved  Method  (f  Attaching  Adjustable  Buckets  to  the  Shafts  of  Water 

Wheels;  J.  R.  Howell,  Alexandria,  Virginia. 
Claim. — "  The  method  of  adjusting  and  securing  the  buckets  to  the  arms  of  the  water 
wheel,  that   is  to  say,  the   arrangement  of  the   ribs,  mortises,  or  their   equivalents,   and 
bolts,  in  combination  with  the  Hanched  end  of  the  arms  of  the  wheel." 

84.  For  an  Engraved  Piute  Printing  Press,-    M.  C.  Gritzner,  Assignor  to  M.  J.Gritz- 

ner,  Washington,  D.  C. 
Claim, — "Covering  the  wiping  rollers  or  their  equivalents,  with  oil  cloth  or  oiled  silk, 
or  any  material  impervious  to  ink,  for  the  purpose  of  having  a  wiping  surface  from 
which  ink  can  be  constantly  removed  by  a  scraper  or  otherwise,  so  as  to  keep  it  clean, 
in  contradistinction  to  cloth,  leather,  or  similar  materials  which  absorb  ink.  Also,  in 
combination  with  a  reciprocating  bed  [)late,  carrying  an  engraved  plate  or  its  equivalent, 
to  be  printed  from  one,  two,  or  more  wii)ing  rollers,  revolving  each  upon  its  own  axis, 
when  the  said  axis  has  a  reciprocating,  rotating,  or  any  other  motion  in  a  plane  parallel 
with  the  plane  of  the  bed  plate.  Also,  passing  a  wijiing  band  over  two  or  more  wiping 
rollers,  when  said  rollers  have  the  compound  motion  given  to  them.  Also,  producing 
the  proper  degree  of  y)ressure  between  the  cleaning  surface  and  plate,  by  means  of  a 
compressed  gaseous  or  liquid  fluid.  Also,  the  manner  of  securing  the  plate  to  be  printed 
from  the  bed  plate." 

85.  For  an  Improvement  in  Steam  Boilers,-   Nelson  Johnson,  Jasper,  New  York. 
Claim. — "  In  combination  with  the  employment  of  a  direct  internal  flue,  and  a  direct 

passage  under  the  bottom  of  the  boiler,  both  leading  from  the  fire  ])lace  to  the  chimney. 
Also,  the  arrangement  of  the  two  dampers,  for  the  purpose  of  controlling  the  direction 
of  the  products  of  combustion,  and  using  the  boiler  as  a  direct  draft  cylinder,  boiler,  or 
direct  flue  boiler." 


American  Patents  which  issued  in  April,  1857.  391 

86.  For  an  Improved  Composition  fur  Tanning  HiJex,-   David  H.  Kennedy,  New  Alex- 

andria, Pennsylvania. 
Claim. — "  Tlic  combination  of  valonia,  the  sulphate  of  soda,  sulphate  of  magnesia,  or 
sulphate  of  potash,  and  sulphate  of  alumina,  sal  soda,  borax,  or  boracic  acid,  dissolved 
in  water  or  tan  bark  liquor,  for  the  purpose  of  tanning  bides  and  skins." 

87.  For  an  Improved  Rammer  for  many-chamhered  Breech  Fire  Arms;  James  Kerr, 

London,  England. 
Claim. — "Fitting  the  rammer  for  ramming  the  charges  in  the  chambers  of  the  rotating 
breech  of  fire  arms,  in  a  longitudinal  groove  in  the  side  of  the  body  or  frame,  in  com- 
bination with  the  cam  lever  fitted  to  a  mortise  in  the  rammer  for  operating  it." 

88.  For  an   Improved  Raking  Attachment  for  Harvesfers,-   Daniel  W.  and  Henry  A. 

Lafetra,  Eatontown,  iS'ew  Jersey. 
Claim. — "Operating  or  giving  a   reciprocating  motion  to  the  rake,  by  means  of  the 
spirally  grooved  cylinder,  in  combination  with  the  spirally  grooved  collar.  Also,  rotating 
the  cylinder,  by  means  of  the  self-adjusting  wheel  or  roller,  and  vibrating  shaft." 

89.  For  an  Improvement  tu  Prevent  Incruslaiions  in  Steam  Boilers;  Robt.  M'Cailerty, 

Lancaster,  Pennsylvania. 
Claim, — "The  application   and  use  of  gum  catechu,  to    prevent  and  remove  the  in- 
crustation in  steam  boilers  and  steam  generators." 

90.  For  an  Improvement  in   Wardrobe  or  Bureau  Bedsteads;   James  S.  .McCurdy,  City 

of  New  York. 
"  The  nature  of  my  invention   consists  in  so  constructing  a  bedstead,  that  it  can  be 
used  for  sleeping  upon,  or  as  a  toilet  bureau-" 

Claim. — "  The  combination  of  the  leaf  and  slatted  sliding  frame,  and  folding  legs." 

91.  For  an  Improvement  in  AMasses  Cups;  Daniel  W.  Messer,  Boston,  Mass. 
Claim. —  "The  adaptation  of  a  movable  surface  or  lip,  (to  vessels  intended  to  contain 

molasses  or  fluids  of  the  same  viscidity,)  said  surface  so  situated  in  relation  or  position 
with  the  spout  or  channel  way,  and  forming  part  of  the  same,  that  by  moving  the  said 
surface,  the  viscid  fluid  or  molasses  which  remains  on  the  movable  surface  or  lip,  after 
pouring  from  the  said  vt-ssels,  is,  by  the  practice  of  my  invention,  returned  to  a  position 
where,  by  the  force  of  gravity,  it  returns  to  the  vessel,  but  in  ordiaary  vessels,  drips  from 
the  mouth  or  lip." 

92.  For  an   Improvement   in   Sewing  Machines;   Willford  H.  Nettlcton  and   Charles 

Raymond,  Bristol,  Connecticut. 
Claim. — "  Forming  the  lace  of  the  ])ress  bar,  next  the  material  to  be  sewed,  with 
diverging  grooves,  to  keep  the  cloth  stretched  widthways,  and  prevent  puckering  under 
the  operation  of  the  needle.  Also,  the  looper,  formed  with  the  notch  into  which  the 
needle  enters  to  ensure  the  taking  of  a  loop,  when  said  looper  is  combined  with  the 
slide  and  slot,  or  their  equivalents,  for  giving  the  nece«3ary  sideway«  motion." 

93.  For  an  Improved  Machine  for  Drying  and  Pressing  Paper;  John  North,  Middle- 

town,  Connecticut. 
Claim. — "  1st,  The  apparatus  for  cleaning   the  pressing  cylinders      2d,  In  combina- 
tion  with  the   pressing  cylinders,  the  drying  apparjUus,  consisting  of  heated  plates  or 
chutes  between  which  the  sheets  of  printed    paper  are  passed  on  tapes,  without  touch- 
ing or  dragging  thereon." 

94.  For  an    Improvement  in   Boot  and  Shoe  Heels;    Stephen  Oliver,  Jr.,  Lynn,  Mass. 

Claim. — "  My  improved  manufacture  of  heel  as  made  by  a  mould,  and  in  other  re- 
spects, that  is  with  a  gutta  percha  body  and  tenon,  a  concave  upper  surface,  and  a  bot- 
toming of  leather,  or  its  equivalent." 

95.  For  an    Improvement   in   Ice   Breaking   Boats;    Zachariah   Oram,  Camden,  New 

Jersey. 
Claim. — "  The  arrangement  of  a  series  of  pointed  plungers,  operating  vertically  and 
in  line  with  each  other,  whereby  I  have  the  advantage  of  the  series  for  line  or  continu 
ous  splitting  of  the  ice,  instead  of  breaking  in  tnass." 
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96.  For  an  Improvement   in   Self-Releasing  Doors  for    Coiton    Presses,-  George  W. 

Pennistoi),  North  Vernon,  Indiana. 
Claim. — "The   traversing  bar,  in   connexion  with   tlie   arm   of  the   plunger,  for  the 
purpose  of  retracting  the  key  to  release  the  doors  when  the  plunger  arrives  at  the  proper 
})oint  to  make  the  bale  being  pressed   the  size  required." 

97.  For  an   Improvement  in  Flutes;  John  Pfaff,  Philadelphia,  Pennsylvania. 

"My  invention  consists  in  placing  the  mouthpieces  of  flutes  at  right  angles,  or  there- 
abouts, to  the  stems  or  bodies,  in  order  that  greater  convenience  may  be  alfordcd  to  the 
players,  and  the  distortion  of  arms,  fingers,  and  neck,  required  in  playing  upon  flutes 
of  the  ordinary  construction,  may  be  avoided." 

Claim. — "  The  placing  of  the  mouth  pieces  of  flutes  at  right  angles  or  thereabouts, 
to  the  stems  or  bodies  of  the  same." 

98.  For  an   Improvement  in  Watches,-  George  P.  Reed,  Walthani,  Massachusetts. 
Claim. — "  Arranging  and  fastening  the  barrel,  with   respect  to  the  pillar  plate,  (that 

is,  so  that  it  shall  extend  through  the  pillar  plate,  and  be  fastened  to  the  dial  side  of  it,) 
in  combination  with  arranging  the  main  gear  wheel,  so  that  it  shall  operate  as  a  barrel 
head  or  cover  to  the  barrel,  and  have  the  retaining  power  applied  to  it." 

99.  For  an  Improvement  in  Lime-kilns;  William  Robinson,  Baltimore,  Md. 

Claim. — "  In  connexion  with  the  central  fire  and  partition,  the  arrangement  of  the 
side  or  auxiliary  fires,  for  the  purpose  of  more  equally  introducing  the  heat  into  the  stack, 
and  promoting  more  uniform  burning." 

100.  For  an  Improvement  in  Railroad  Cur  Brakes,-   Richard  L.  Smith,  Philadelphia, 
Pennsylvania. 

"  My  invention  consists  in  the  employ  of  sliding  rods,  situated  below  the  axles,  and 
extending  the  whole  length  of  the  car,  the  sliding  rods  connected  to  bars  passing  between 
rollers  on  the  axles,  and  similar  rollers  on  shafts,  which  have  their  bearing  in  hangers 
attached  to  the  rubbers." 

Claim. — "  The  sliding  rods,  with  the  bars  having  double  inclined  planes,  in  combi- 
nation wilh  the  rollers,  and  the  rollers  when  the  latter  are  hung  to  the  axles." 

101.  For  an  Improved  Lock  and  Clasp  for  I'orle  Monnaies,-   Daniel  C.  Smith,  Tecum- 
seh,  Michigan. 

Claim. — "  The  combination  of  the  several  parts  of  the  lock  and  clasp  of  a  portc 
monnaie." 

102.  For  an  Improvement  in  Curtain  Fixtures,-   C.  H.  Wheeler,  Boston,  Mass. 
Claim. — "  I  do  not  claim  broadly  fastening  the  curtain  to  the  rod  by  securing  it  to  a 

wire  that  is  introduced  into  a  groove  in  the  roJJ,  having  a  narrow  slit  for  the  passage 
of  the  curtain,  but  this  I  only  claim  when  the  sides  of  the  groove  are  straight  and  dove- 
tailed, whereby  the  curtain  is  securely  held  to  its  roll,  without  other  fastening." 

103.  For  an   Improvement  in  Shirt  Studs;   Dutee  Wilcox,  Providence,  R.  I. 

Claim. — "  My  improved  stud,  as  constructed  with  the  arrangement  and  application 
of  a  slide  bolt,  with  respect  to  the  disk  and  the  two  arms  turning  on  separate  fulcra, 
and  so  as  to  operate  therewith.  Also,  so  constructing  and  arranging  the  disk  of  the 
slider,  that  its  periphery  shall  extend  or  lap  beyond  that  of  the  disk,  in  manner  and  so 
as  not  only  to  cover  the  said  disk  when  closed  down  upon  it,  hut  also  to  enable  a  per- 
son to  grasp  the  said  disk  between  his  thumb  and  finger,  without  at  the  same  time 
grasping  the  disk.  Also,  forming  the  two  levers  with  recesses  in  their  heels,  so  that  they 
may  readily  lap  over  and  pass  by  one  another  without  interfeiing,  while  being  turned 
on  their  respective  fulcra,  and  the  heels  brought  close  up  to  the  locking  slide,  to  enable 
it  to  lock  them." 

104.  For  an    Improved  Machine  for   Splitting    Wood;   William  L.  Williams,  City  of 
New  York. 

Claim. — "  1st,  The  combination  of  the  feeding  chains  with  the  stationary  conveying 
floor, for  efTccling  the  feeding  up  of  the  sticks  in  a  fire  wood  splitting  machine.  2d,  The 
movable  side  clamps  operated  by  a  positive  motion,  governed  by  the  motion  of  the 
knives  and  proportioned  to  the  displacement  of  the  wood  by  said  knives,  for  the  purpi>se 
of  supporting  the  sticks  laterally,  and  also  of  relieving  the  pressure  upon  the  same.  3d, 
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The  arrangement  of  the  two  separate  knives,  each  extending  entirely  across  the  feeding 
floor,  and  being  set  at  such  angle  to  each  other,  and  such  distance  apart,  a»  will  eflect 
the  cross  or  second  cutting  upon  a  block,  which  is  not  at  that  feed  receiving  the  first 
cut." 

105.  For  an  Improvement  in  Machines  for  Threshing  Grain  in  the  Field;  J.  C  &  F. 
G.  Wilson,  Cedar  Hill,  Texas. 

Claim. —  "The  arrangement  with  a  traveling  thresher,  of  an  endless  gatherer  and  con- 
veyor, armed  with  hooked  teeth,  in  rows  conforming  to  the  surface  passed  over,  to  lift 
cut  grain  from  the  swath,  and  deliver  ii  to  the  threshing  mechanism." 

106.  For  an  Improved  Mode  of  Attaching  Hubs  to  Axles,-  Lorenzo  Winslow,  Roches- 
ter, New  York. 

Claim. — "  The  method  of  attaching  the  boxes  of  carriages  to  the  axles  thereof,  by 
means  of  a  ring  and  pin,  operated  in  combination  with  the  ring  and  pin  or  pins." 

107.  For  an  Improvemetit  in  Apparatus  for  Boring  Artesian  Wells;  Jesse  N.  Bolles, 
Assignor  to  M.  W.  Bolles,  Philadelphia,  Pennsylvania. 

Claim. — "  The  combination  of  cylindrical  boring  rods  with  cutters  and  valves,  so 
constructed  as  to  discharge  the  detritus  upon  the  surface  of  the  ground  at  every  stroke 
of  the  drill,  or  any  other  mode  substantially  the  same,  which  will  produce  the  same 
effect." 

108.  For  an  Improvement  in    Winding  Machinery  for  Mines,-  Edmund  M.   Ivens, 
Assignor  to  self  and  Lucien  H.  Allen,  Tamaqua,  Pennsylvania. 

Claim, — "  The  arrangement  of  the  traveling  drums  on  concentric  axes.  Also,  rota- 
ting the  traveling  drums  by  means  of  the  rollers,  and  ribs,  or  guides,  arranged  at  or  near 
their  inner  periphery,  or  in  any  equivalent  manner,  whereby  their  hubs  and  axes  are 
used  merely  as  guides." 

109.  For  an  Improvement  in  Baths  for  Photographic  Purposes,-   John  H.  Morrow, 
Assignor  to  self  and  Edwin  Bennett,  Baltimore,  Maryland. 

Claim. — "  The  improved  form  of  constructing  a  compound  or  double  chambered  im- 
mersing bath,  having  an  immersing  chamber,  and  a  dripping  receptacle  formed  with 
slopes  or  inclined  upper  surfaces.  Also,  the  suspension  forked  dipper  device  or  tablet 
holder  formed  with  the  spur  or  ridge.  Also,  the  brackets  or  rests,  in  combination  with 
the  immerting  bath." 

110.  For  an  Improvement  in  Boot  Trees,-   William  W.  Willmott,  Assignor  to  self  and 
Henry  F.  Gardner,  Boston,  Massachusetts. 

Claim. — "  Applying  the  rollers  to  curved  transverse  springs,  so  that  such  springs  may 
cause  the  parts  to  give  transversely,  so  as  to  correspond  with  the  dimensions  of  the  boot 
leg." 

APRIL  2!. 

111.  For  an  Improvement  in  Closing  Gas  Retorts;  N.  Aubin,  Albany,  New  York. 
Claim. — "  The  cover  with  the  compound  rim  fitting  it  into  the  groove." 

112.  For  an  Improvement  in   Steam    Traps  for  Relieving  Steam   Pipes  of  Water; 
John  Avery,  Jr.,  Lowell,  Massachusetts. 

"My  invention  relates  to  a  contrivance  to  be  attached  to  any  steam  pipe  or  way,  so 
that  it  will  allow  the  water  of  condensation  to  discharge  itself,  but  at  the  same  time 
prevent  an  escape  of  the  steam." 

Claim. — "  In  combination  with  the  outer  case,  the  enclosed  mercury  holder,  and  dia- 
phragm, and  openings." 

113.  For  an   Improved  Door  Spring.-  Gilbert  L.  Bailey,  Portland,  Maine. 

"  The  nature  of  my  invention  consists  in  |)rovi(ling  a  volute  cuniform  spring,  which 
is  pressed  upon  by  a  lever  when  the  door  is  o|)ened,  and  its  tendency  •"  resume  its  origi- 
nal shape  closes  the  door,  by  forcing  the  outer  end  of  the  lever — which  h;i«  a  roller  at- 
tachetl — to  the  outer  end  of  a  guide  fastened  to  the  casing,  and  so  formed  as  to  cause 
the  greatest  pressure  on  the  door  when  it  is  nearly  shut." 

Claim. — "The  use  of  the  volute  cuniform  spring,  in  combination  with  post,  lever, 
and  guide." 
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114.  For  an  Improvement  in  Ox  Yokes,-  Isaac  K.  Bennett,  Narrows,  Pennsylvania. 
Claim. — "  The  pinions  on  the  pivots  of  the  bow  blocks,  in  combination  with  the  racks 

into  which  they  gear." 

1 15.  For  an  Improved  Knife  for  Cutting   Veneers,-  Gilbert  Bishop,  City  of  N.  York. 
Claim. — "  Constructing  the   knife  in  sections,  each  having   alternate  smooth   and 

toothed  cutting  edges  attached  together." 

116.  For  an   Improved  Method  of  Excluding  Air  from  Liquors  on  Tap;  Absalom  F. 
Boyd,  Muskingum  Co.,  Ohio. 

Claim. — "  The  application  of  the  bag  to  a  cask  or  barrel,  for  the  purpose  of  preserv- 
ing the  flavor  of  liquors,  by  excluding  the  atmosphere  from  them  when  the  cask  is  on 
'  tap.'  " 

117.  For  an   Improved  Waste-way  in  Faucets,-  James  E.  Boyle,  Richmond,  Va. 

"  My  improvement  relates  to  stop-cocks  intended  to  establish  a  cut-off  at  pleasure,  the 
communication  between  two  branches  of  pipe,  and  with  the  reservoir  they  are  connected 
with,  in  such  a  manner  that  the  waste  liquid  shall  not  remain  in  the  pipe,  where  it  may 
cause  injury  by  freezing  or  other  causes." 

Claim. — "  The  recess  and  orifice,  in  combination  with  the  channels,  when  constructed 
and  arranged  in  relation  to  the  ordinary  component  parts  of  stop-cocks." 

1 18.  For  an  Improved  Method  of  Clamping  and  Unclamping  Panels  of  Portable  Field 
Fences,-   Wm.  B.  Burnett,  Lyons,  New  York. 

Claim — "The  turn  button  clamp,  or  its  equivalent,  for  connecting  the  trays  of  a 
portable  fence." 

119.  For  an  Improvement  in  Cask  Heaters,-  Simeon  Burgess,  Wayne,  Penna. 
Claim. — "  Combining  with  the  fire-pot,  the  encompassing  hearth,  with  the  adjustable 

pins  for  securing  casks  of  dififerent  sizes  in  a  concentric  position." 

120.  For  an  Improvement  in  Chimney  Dampers,-    Augustine  Campbell,  Philadelphia, 
Pennsylvania. 

Claim. — "  The  angular  frame,  provided  with  a  series  of  valves  or  vanes." 

121.  For  an  Improved  Awl  Baft,-   Nathan  S.  Clement,  Worcester,  Massachusetts. 
Claim. — "  An  awl  haft  having  the  chamber  for  spare  awls  on  the  same  end  with  the 

griping  jaws." 

122.  For  an  Improvement  in  Gas  Regulators,-   Robert  Cornelius,  Philadelphia,  Pa. 

"  The  nature  of  my  improvement  consists  in  the  employment  of  a  metallic  spring 
box,  in  combination  with  a  valve  of  peculiar  construction,  for  the  purpose  of  so  regu- 
lating the  flow  of  gas  through  the  burners,  that  the  escape  of  gas  from  any  given  pipe 
to  a  number  of  burners  shall  be  under  a  uniform,  or  very  nearly  uniform  pressure,  no 
matter  how   many  burners   attached  to  such  pipe  are  opened." 

Claim. — "  1st,  The  employment  of  a  spring  box  or  boxes,  composed  of  two  plates  of 
corrugated  metal,  and  placed  intermediately,  so  as  to  communicate  on  the  one  hand 
with  the  gas  in  the  main  chamber,  and  on  the  other  with  the  branch  chamber,  being 
separated  by  the  throttled  openings.  2d,  The  employment  of  the  valve,  in  combination 
with  the  spring  box,  for  regulating  the  flow  of  gas." 

123.  For  an  Improvement  in  Hand  Seed  Planters.-   Thomas  Crane,  Fort  Atkinson, 
Wisconsin. 

Claim. — "  The  combination  of  the  pivoted  and  spring  actuated  block,  with  the  grooved 
and  perforated  sliding  slat.  Also,  the  combination  of  the  spring  with  the  grooved  and 
perforated  sliding  slat,  in  such  a  manner  that  the  inclined  aperture  in  the  back  of  the 
planter  will  operate  said  spring." 

124.  For  an  Improvement  in  Hand  Seed  Planters,-   John  Decker,  Sparta,  New  Jersey. 
Claim. — "  The   sides  fitted  in  the  box,  placed  relatively  with   the  hoppers,  and   the 

plates  or  clearer  attached  to  the  block,  when  the  above  parts  arc  combined  and  arranged 
8o  as  to  operate  conjointly." 

125.  For  an  Improvement  in  Bustles,-  Alexander  Douglas,  City  of  New  York;  ante- 
dated January  26,  1857. 

Claim. — "  The  combination  of  the  elastic  strips,  the  steadying  cloth,  (or  its  equiva* 
lent,)  provided  with  strips  or  fastenings,  and  the  adjusting  cord." 
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126.  For  an  Improvement  in  Machines  for  Blocking  Hat  Bodies,-  Wni.  A.  Fcnn,  New 
Milford,  Connecticut. 

Claim. — "  The  cylinilcr,  placed  loosely  on  the  spindle  or  arbor  resting  on  the  spring, 
in  combination  with  the  rods  or  jaws,  whereby  the  hat  body  may  be  stretched  and  ad- 
justed snugly  around  the  hat  block." 

127.  For  an  Improvement  in  Machines  for  Making  Hope,-  Harvey  W.  Fowler,  Hoosick 
Falls,  IVew  York. 

Claim. — "  1st,  The  stationary  disk,  arranged  in  relation  to  the  layer  shaft,  and  the 
spider,  for  the  purpose  ol  coinniunicaling  motion-to  the  flyers  through  the  (Iyer  pul- 
leys. 2d,  Arranging  the  series  of  tlyer  shalts  radially  to  the  layer  shatt,  and  revolving 
them  when  the  layer  slialt  is  revolved,  so  as  to  give  the  proper  degree  of  twist  to  the 
threads  or  strands,  as  they  leave  the  spools  or  bobbins  in  the  livers,  by  the  peripheries  of 
the  flyer  pulUys  being  kept  in  coi.tact  with  the  face  of  the  staiionary  disk,  the  said  pul- 
leys being  adjustable  nearer  to,  or  further  from,  the  centre  of  the  layer  shaft,  to  decrease 
or  increase  the  speed  of  the  flyers,  and  through  that,  to  give  a  less  or  greater  degree  of 
twist  to  the  thread  or  strand." 

128.  For  an   Improvement  in   Messenger   Shackle    lilucks;  George  Gilmour,  Chelsea, 
Massachuseits. 

"The  object  of  my  invention  is  to  enable  a  purchase  block  to  be  connected  with  a 
chain  cable,  when  such  may  be  attached  to  an  atiehor  or  vessel,  or  other  article,  and 
particularly  when  said  chain  cable  may  be  under  water." 

Claim. — "  The  messenger  shackle  block,  or  combination  and  arrangement  of  tlic 
sheaves  or  pulleys,  the  forked  pawl,  the  roller,  and  the  chain  space  or  passage.  Also, 
banging  or  jointing  the  parts  and  the  pawl  to  the  remainder  of  the  frame,  in  order  that 
the  roller  and  pawl  may  be  turned  towards  the  sheaves  of  the  j)ulley.  Also,  combining 
the  pawl  and  the  pulley  frame,  a  mechanism  by  which,  by  pressure  of  the  chain  against 
the  pawl,  such  pawl  may  be  caused  to  lift  the  parts,  and  the  roller  to  facilitate  the 
movement  of  the  shackle  block  on  the  chain." 

129.  For  an  Lnprovement  in  Burners  of  Burning  Fluid  Lamps,-   Charles  A.  Greene, 
Philadelphia,  Pennsylvania. 

Claim. — "The  hollow  burner  with  its  rounded  or  semi-spherical  cap,  and  its  projec- 
tion, when  the  whole  is  rendered  adjustable  to  the  main  table  tube." 

130.  For  an  Improvement  in  Tea  Kettles,  Sfc.,-  James  Greenhalgh,  Scnr.,  Waterford, 
Massachusetts. 

"My  invention  consists  in  connecting  the  cover  of  the  kettle  with  the  handle  or  bail, 
whereby  the  cover,  when  adjusted  ovfr  the  lop  of  the  kettle,  will  keep  the  handle  or 
bail  elevated,  and  when  the  handle  or  bail  is  moved  to  one  side,  the  cover  will  be  raised." 

Claim. — '•  Connecting  the  cover  with  the  bail  or  handle,  by  means  of  the  bar  passing 
through  a  slot  in  the  bail  or  handle." 

131.  For  an  Improvement  in  Automatic   Rakes  for  Harvesting  Machines;   Jonathan 
F.  Green  and  Israel  Dodenhoff,  liiuomington,  Illinois. 

Claim. — "  The  mode  of  attaching  rakes  to  endless  belts  or  chains,  and  of  properly 
guiding  the  same,  whereby  the  lateral  and  vertical  deflexion  of  the  band  is  prevented  in 
operating  the  rakes  ;  that  is  to  say,  hinging  the  rakes  to  the  belt  by  means  of  jaws  and 
projecting  lips,  when  combined  with  euide  pins  working  in  grooves  to  prevent  lateral 
deflexion,  while  a  guide  bar  keeps  the  rake  down  to  the  pi  ill'orra  in  raking  olV  the  grain.'. 

132.  For  an  Improvement  in  Hand  Seed  Planters.-   Piymon  B.  Green,  Chicago,  III. 
Claim. — "  The   combination  of  slide,  caicli.  and  stop,  constructed    and    arranged  to 

hold  the  plunger  stationary  until  the  point  enters  the  earth  to  a  certain  depth." 

133.  For  an  Improvement  in  Portable  A/iparafus  for  Cenerafing  Illuminating  Gas,- 
James  O.  Ilalsey,  Kssex  Co.,  New  Jersey. 

Claim. — "  The  air  chamber,  to  allow  both  the  retort  to  be  charged  while  the  fire  is 
in  operation,  and  to  carry  off  the  gas  that  escapes  from  the  said  retort,  and  prevent  its 
entering  the  room." 

134.  For  an  Improved  Cotton  Cultivator,-  John  M.Hall,  Warrcnton,  Georgia. 
"The  nature  of  my  invention  consists  in  making  my  hoes  in  such  a  manner,  and  so 
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attaching  them  to  the  wheel,  that  they  shall  enter  the  ground  at  regular  spaces,  having 
a  regular  space  i)etween  each  cut,  and  at  any  required  depth." 
Claim. — "  In  combination  with  the  wheel,  the  adjustable  hoes." 

135.  For  an  Improvement  in  Hemp  Brakes;   Wade  W.  Hampton,  Winchester,  Va. 
"The  nature  of  this  invention  relates  to  that  class  of  hemp  brakes  in  which  the  ma- 
terial is  fed,  broken,  and  discharged  in  hanks." 

Claim. — "The  clamping,  and  feeding  the  clamped  material  through,  between  the 
breakers." 

136.  For  an  Improved  Hydranf;  Abraham  Hoagland,  Jersey  City,  New  Jersey. 

*'  The  nature  of  my  invention  consists  in  emptying  the  pipe  of  the  water  (by  draw- 
ing it  out),  to  a  depth  below  frost,  and  keeping  it  closed  to  prevent  the  circulation  of 
air." 

Claim. — "  1st.  The  emptying  the  pipe  by  a  sclf-actiug  valved  piston  with  hollow  rod. 
2d,  The  construction  and  use  of  the  valve  made  of  an  ordinary  bevel  winged  valve, 
with  the  flexible  valve  added  at  the  bottom,  and  the  cushion  added  at  the  top.  3d,  The 
combination  of  the  catch  upon  the  large  iViction  pulley,  with  the  collar,  to  enable  the 
operator  to  force  down  by  the  crank  the  piston  upon  the  valve,  and  open  it  against 
pressure." 

137.  For  an  Improvement  in  Carding  Machines;    Hiram  Houghton,  Somers,  Conn. 

"  The  nature  of  my  improvement  consists  in  the  arrangement  of  a  third  roll,  with  the 
seed  rolls  and  licker-in,  for  the  purpose  of  preventing  the  fillet  of  the  feed  rolls  from 
filling  up." 

Claim. — "The  combination  of  the  third  roll  with  the  feed  rolls  and  licker-in." 

138.  For  an  Improved  Means  fur  Inhaling   Medicinal  Agents;  Alonzo  G.  Hull,  City 
of  New  York. 

Claim. — "  The  means  of  inhaling  gases,  vapors,  and  medicines." 

139.  For  an    Improvement  in  Vault  Covers;   George  R.  Jackson,  Rye,  New  York. 
Claim. — "Combining   glasses  of  an  inverted    pyramidal  or  polygonal  form,  with  the 

sash  or  metallic  portion  of  an  illuminating  vault  cover,  for  the  purpose  of  producing  a 
wider  and  more  perfect  diffusion  of  the  light  which  may  pass  through  said  cover  into 
the  apartment  beneath." 

140.  For  an  Improved  Method  of  Ventilating   Vaults;  George  R.  Jackson,  Rye,  N.  Y. 
Claim. — "  Connecting   the    elevated   recesses  in  the  ceilings  of  subterranean  apart- 
ments, with  ventilating  lamp  posts,  or  with  the  flues  of  a  building." 

141.  For  an   Improved  Lime-kiln;  Aaron  Jeffries,  Alleghany  County,  Pcnna. 
"The   nature  of  my  invention  consists  in  the  peculiar   arrangement  of  three   arched 

furnaces  and  three  cooling  flues,  within  a  hexagonal  stack  of  a  lime-kiln." 

Claim. — "  The  combination  and  arrangement  of  the  three  furnaces,  with  the  cooling 
or  draft  flues,  when  the  same  are  constructed  and  arranged  in  relation  to  each  other, 
within  a  hexagonal  stack." 

142.  For  an  Improved  Saw-Set;  Oliver  P.  Judd,  Little  Falls,  New  York. 

Claim. — "  The  gauge  having  the  jaws  when  used  in  connexion  with  the  revolving 
plate." 

143.  For  an  Improvement  in  Reefing  Sails;  Francis  C.  La  Croix  and  Chauncy  Barnes, 
City  of  New  York. 

"  Our  invention  consists  in  a  peculiar  method  of  reducing  the  top-sails  from  the  deck, 
whereby,  if  reduced  to  a  storm-sail,  the  operation  of  reefing  may  be  dispensed  with,  or 
if  less  reduced,  the  reefing  is  rendered  much  less  laborious  than  by  the  ordinary  methods." 

Claim. — "  Reducing  sails  by  means  of  '  tackles,'  both  ends  of  the  'falls'  of  which 
are  secured  to  the  yard." 

144.  For  ail  Improvement  in  Bathing   Apparatus;   Louis  H.  Lefebvre,  New  Orleans, 
Louisiana. 

Claim.—"'  1st,  Providing  a  portable  frame  and  casing,  used  to  be  placed  over  persons 
to  administer  baths  without  removing  them  from  their  positions,  and  attaching  to  said 
portable  frame   a  graduating   stop-cock,  provided   with  a  reservoir   to   receive   the  con- 
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densed  vapors,  with  the  handle  of  said  cock  extending  into  the  frame,  and  beneath  the 
casing,  to  enable  the  person  taking  the  bath  to  operate  the  graduating  cock.  2d,  Per- 
forating the  pipe  or  reservoir  from  which  the  vapors  issue  into  the  bath  on  its  upper  side, 
and  placing  beneath  it  a  pipe  or  reservoir  to  receive  the  condensation,  uniting  said  pipes 
or  reservoirs  by  funnel-shaped  connexions,  through  which  the  condensed  vapors  may 
escape.  3d,  The  distributing  pipe  provided  with  double  funnels  and  stop-cocks,  for  the 
introduction  of  medicated,  or  other  substances,  into  the  bath  through  the  connecting 
pipe." 

145.  For  an  Improvement  in  Instruments  for  Curling  Hair.-  Mark  M.  Lewis,  Albany, 
]\'evv  York. 

Claim. — *'  The  construction  of  a  hair  curling  instrument,  by  the  combination  of  a 
taper-formed  tube,  with  a  comb  which  can,  by  a  spring  or  equivalent  apparatus,  be  made 
to  project  from  the  surface  of  the  tube,  or  withdrawn  into  the  interior." 

146.  For  an  Improved  Shingle  Machine,-  G.  H.  Mallary,  City  of  New  York. 

"My  improvements  arc  for  the  purpose  of  sim()lifying  the  working  parts  of  the  ap- 
paratus, and  causing  more  accuracy  and  durability  therein  ;  and  in  so  arranging  and 
combining  a  saw  and  cutter,  as  to  properly  operate  upon  the  shingle  at  the  same  time, 
the  cutter  or  plane  being  made  to  vibrate  so  as  to  plane  the  shingle  while  sawing  to  the 
usual  taper." 

Claim. — "  The  arrangement  of  the  several  devices,  by  which  the  bolt  is  sawed  into 
shingles  and  planed." 

147.  For  an  Improvement  in  Smoothing  Irons,-  Galen  B.  McClain,  Bath,  Maine. 

"  My  invention   consists  in  the  peculiar   construction  of  the  iron,  whereby  it  may  be 
quickly  heated,  and  the  heat  retained  for  a  considerable  length  of  time." 
Claim. — "  The  sad  iron,  with  its  doors  or  flaps." 

148.  For  an  Improvement   in   Cooking  Stoves,-  Thomas  King,  West  Farms,  N.  Y. 
Claim. — "  The   arrangement  and  combination  of  the  box,  register,  or  pot  hole,  and 

flues." 

149.  For  an  Improvement  in  Combined  Sijuare,  Mitre  Square,  and  Bevel;   Alexander 
McKcnzie,  Boston,  .Massachusetts. 

Claim. — "  The  arrangement  of  the  try  square,  the  mitre,  and  the  bevel  blade,  the 
latter  being  hung  so  as  to  project  upoji  the  opposite  side  of  the  stock  from  the  blade, 
and  so  as  to  form  when  set  at  an  angle  of  45°  a  continuation  of  the  mitre  head." 

1.50.  For  an  Improvement  in  Dental  Forceps,-   J.  A.  McClelland,  Louisville,  Ky. 

Claim. — "  Connecting  the  handles  to  the  head  pieces  of  the  instrument,  by  means 
of  suitable  joints  and  appendages,  arranged  in  such  a  manner  that  the  shape  of  the  in- 
strument can  be  so  changed  as  to  adapt  it  to  the  drawing  of  upper  or  lower  teeth.  Also, 
combining  the  beaks  with  a  dental  forcep,  in  such  a  manner  that  their  length  can  be  in- 
creased to  any  desirable  extent." 

151.  For  an  Improvement  in  Method  of  Securing  the  Doors  of  Hay  Presses,  ^c.,-  Cor- 
nelius M^rtralt,  iVew  Baltimore,  IS'cvv  York. 

Claim. — "  The  form  of  the  crank  or  loop,  the  elliptic  or  eccentric  form  of  the  ends 
of  the  battens,  and  the  combination  of  the  one  with  the  other,  for  the  purpose  of  se- 
curing a  door  or  hatch,  and  for  the  purpose  of  preventing  a  sudden  and  dangerous  start 
of  the  door  in  opening,  by  means  of  the  gradual  movement  of  the  battens  outward,  as 
the  loop  is  turned  oil'  from  them." 

152.  For  an  Improvement  in  Moulds  for  Casting;    Mortimer  Nelson,  City  of  N.  Y. 
Claim. — "  The  melliod  of  forming  moulds  for  casting  britannia  and  other  metals,  by 

backing  up  a  thin  metallic  face  with  plaster." 

153.  For  an  Improvement  in   Grindin:^  Saws;  Albert  L.  Nippes.  Lower  Merion,  Pa. 
"  My  invention  consists  in  the  employment  or  use  of  a  bearing  roller,  fitted   within  a 

swinging  and  pivoted  or  adjustable  fiiime,  whereby  the  roller  may  be  raised  and  placed 
out  of  the  way  of  the  saw  to  allow  the  same  to  be  turned  in  its  frame  or  Bash,  and  the 
roller  also  allowed  to  be  placed  angularly,  so  that  the  saws  may  be  ground  transversely 
in  taper  form." 

Claim. — "  1st,  Placing  the  roller  within  a  frame  which  is  pivoted  to  a  bar  which  has 
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its  journals  substantially  fitted  in  oblong  slots  or  bearings,  so  that  said  roller  may  be 
elevated  or  raised  up,  free  from  the  saw,  and  also  be  adjusted  more  or  less  angularly, 
with  the  face  of  the  grindstone.  2d,  Operating  or  moving  the  stone  and  roller  to- 
wards and  from  the  saw,  by  connecting  the  bearings  3f  the  shaft  of  the  stone  and  the 
journals  of  the  bar  to  the  disk  and  ratchet,  by  means  of  the  arms  and  the  rods." 

154.  For  nn  Improvement  in  Machines  for  Forming  Clay  Pipes;  Oharles  P.  S.  Ward- 
well,  Lake  Village,  New  Hampshire. 
Claim. — "The  arrangement  and  combination  of  the  respective  devices,  by  which  the 
necessary  and  successive  stoppings  and  starlings  of  the  piston  are  efl'ected,  by  which 
the  dies  are  opened  and  again  closed  at  the  projier  moments,  and  by  which  the  knives 
are  brought  into  action  when  required,  all  by  slmjily  moving  the  lever  up  and  back 
again  in  connexion  with  the  pressure  of  the  clay  against  the  piston." 

15.5.  For  an  Improved  Method  of  Adjusting  and  Holding  the  Knives  of  Spoke  Shaves,- 
Manly  Packard,  North  Bridgewater,  Massachusetts. 
Claim. — "The  new  arrangement  of  the  clamp  screw  and  bow  spring,  with   respect 
to  the  handle  and  starts  of  the  knife  or  cutter,  and  so  as  to  operate  therewith." 

156.  For  an  Improved  Sawing  Machine,-   H.  F.  Purmont,  Saginaw  City,  Michigan. 
Claim. — "  The  sliding  heads  placed  on  the  blocks,  and  operated  by  the  pinions,  racks, 

pawl,  and  ratchet,  and  the  carriage  operated  by  the  wheels  placed  on  the  shaft." 

157.  For  an  Improvement  in   Washing   Machines;   Joseph  F.  Pond,  Cleveland,  Ohio, 
and  Charles  L.  Pond,  Buffalo,  New  York. 

Claim. — "  The  combination  of  the  vibrating  stop  piece  and  its  rod,  with  the  screw- 
ing plate  and  the  spring  bearings  of  the  rollers,  when  said  parts  are  used  in  connexion 
with  fluted  rollers." 

158.  For  an  Improved  Mode  of  Dumping  Railroad  Cars;  Wm.  Pearce  and  John  Low- 
rie.  Piedmont,  Virginia. 

Claim,—  "  1st,  The  method  of  discharging  cargo  from  cars  by  means  of  a  rocking 
track.  2d,  The  mine  car,  constructed  without  any  openings  in  its  sides,  ends,  or  bot- 
tom, for  discharging  its  cargo,  and  with  its  ends  raised  higher  than  its  sides.  3d,  The 
ribs  or  flanches,  in  combination  with  the  rocking  track.  4th,  The  shoes,  in  combina- 
tion with  the  projections  for  steadying  the  rocking  track  whilst  the  cars  are  run  on  and 
olT.  5th,  The  method  of  breaking  the  rocking  car  (as  it  is  capsized  to  discharge  the 
coal,  and  afterwards  raised),  by  means  of  the  brake  and  wheel,  the  latter  being  mounted 
on  the  shall  of  a  pinion  operated  by  means  of  a  rack  and  pitman,  or  their  equivalents. 
6th,  The  arrangement  of  the  cam  stud,  in  combination  with  the  latch  bar,  by  which 
the  doors  of  the  rocking  car  are  released  when  it  is  brought  into  proper  position  to  dis- 
charge its  cargo  into  the  chute." 

159.  For  an  Improvement  in  Machines  fur  Felting  Hat  Bodies;  Henry  L.  Randall, 
Roxbury,  Connecticut. 

Claim. — "  1st,  The  rising  and  falling,  and  forward  and  back  motions  of  the  felting 
board,  by  a  system  of  levers,  or  their  equivalents.  3d,  Rotating  the  bat  or  roil  of  ma- 
terial being  felted  round  its  own  axis.  3d,  In  combination  with  the  felting  board,  when 
operated,  the  adjustable  stationary  stocks  or  carriages  for  holding  the  roll  or  bat." 

160.  For  an  Improvement  in  Grinding  Mills;  Ezra  Ripley,  Troy,  New  York. 

"  My  improvement  relates  to  those  mills  in  which  the  grinding  is  performed  wholly 
or  in  part,  by  or  between  plates  or  flat  grinding  surfaces,  one  of  the  grinding  plates 
being  constantly  revolved." 

Claim. — "Giving  the  grinding  plate,  when  it  is  applied  to  a  constantly  revolving 
grinding  plate,  the  positive  two-fold  eccentric  and  swinging  movement,  in  contradistinc- 
tion from  giving  to  the  grinding  plate,  when  used  with  a  rotary  grinder,  a  simple  eccen- 
tric, swinging  or  reciprocating  motion,  or  any  other  simple  or  compound  movement 
heretofore  positively  communicated  thereto  in  grinding  mills." 

161.  For  an  Improvement  in  Harness  Saddles;   Palmer  Shaw,  Syracuse,  New  York. 
"The  nature  of  my  invention  consists  in  a  method  of  constructing  harness  saddles 

by  making  the  cantle  of  a  single  piece  of  leather,  shaped  so  as  to  give  the  desired  form 
to  the  cantle,  and  connected  by  stitching  at  its  upper  edge  to  a  raised  portion  of  a  piece 
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of  leather  from   which  the  skirts  are  formed,  and  completing  the  tree  by  nttachinpf  the 
parts  thus  made  to  a  bearing  plate  shaped  in  the  form  suited  to  the  horse's  back." 

Claim. — "  Making  the  tree  of  harness  saddles  to  consist  essentially  of  the  leather 
cantle  piece,  connected  to  the  raised  portion  of  the  piece  of  leather  from  which  the 
skirts  are  formed,  and  the  whole  attached  to  the  bearing  plate." 

162.  For  an  Improved  Lubricator,-  Hiram  Strait,  Covington,  Kentucky. 

Claim. — "The  oil  cup  with  its  sliding  bottom,  thumb-screw,  guides,  in  combination 
with  porous  oil  bags  or  pieces  of  sponge,  or  any  other  porous  and  elastic  material  satu- 
rated with  oil,  and  the  spring." 

163.  For  an  Improved   Current  Water-Wheel;  Thomas  Stamp,  Wctumpka,  Ala. 
Claim. — "So  constructing  a  current  water-wheel,  that  it  may  be  raised   and  lowered 

in  combination  with  the   method    described  for  regulating  the  force  of  current  acting 
thereon,  all  arranged  and  combined." 

164.  For  an  Improvement  in  Ulacftineri/  for  Winding  Conical  Bobbin^,-  Clark  Tomp' 
kins,  Troy,  IS'ew  York,  and  John  Johnson,  Roxbury,  Massachusetts. 

Claim. — "  1st,  The  manner  herein  described,  in  which  the  speed  of  the  winding  bob<- 
bins  is  charged,  so  as  to  constantly  draw  the  yarn  from  the  fixed  bobbins  with  uniform 
or  nearly  uniform  swiftness,  and  thus  secure  more  even  tension  on  the  winding  yarn, 
and  thereby  make  the  new  bobbins  of  more  uniform  density  than  if  they  were  revolved 
with  uniform  velocity.  Also,  in  machines  for  simultaneously  winding  a  series  of  such 
bobbins,  giving  each  bobbin  spindle  of  the  series  the  proper  independent  retreating 
movement  from  the  yarn  carriers  as  the  winding  progresses,  by  moans  of  the  mcchan- 
ism,  or  its  equivalent,  in  contradistinction  from  giving  each  bobbin  the  separate  retreat- 
ing movement,  by  means  of  a  fixed  guide,  acting  against  the  conical  part  of  the  wound 
varn,  and  instead  of  making  all  the  bobbins  more  endwise.  Also,  when  the  revolving 
bobbins  in  such  machines  are  se{)arately  moved  endwise  by  the  mechanism  shown  in 
the  drawings,  connecting  each  thread  of  yarn  as  it  runs  to  a  bobbin  of  the  series,  with 
the  parts  which  give  that  bobbin  its  retreating  movement,  by  means  of  a  device  arranged 
and  operated  upon  by  the  tension  of  the  winding  yarn,  so  that  whenever  a  thread  of 
yarn  in  such  case  breaks  or  runs  out,  the  bobbin  upon  which  it  was  winding  at  once 
stops  moving  endwise,  and  consequently  so  that  when  the  yarn  is  mended,  and  the 
winding  resumed,  the  yarn  is  then  laid  by  the  carriers  in  exactly  the  proper  place  on 
the  bobbin,  without  any  re-adjuslmcnt  of  the  bobbin  by  the  operative.  And,  finally, 
the  combination  of  parts,  whereby  the  rotary  motion  of  each  bobbin  is  stopped  whenever 
it  is  slid  by  the  mechanism  to  that  place,  in  respect  to  the  yarn  carriers,  where  the  wind- 
ing should  end." 

16.'i.  For  an   Improvement   in   Harrows,-    George  W.  Tolhurst,  Cleveland,  Ohio. 

"  The  nature  of  my  invention  relates  to  a  harrow  which  can  be  rotated  to  the  right 
or  left  by  simply  dragging  it  across  the  ground,  as  the  operator  may  desire,  or  the  slope 
of  the  ground  require." 

Claim, — "The  adjustable  shield  pieces,  in  combination  with  the  rotary  harrow." 

166.  For  an  Improvement  in   Swage  or  Cable  Springs,-   Wm.  Wilcox,  East  Hartford, 
Connecticut. 

Claim. — "The  arrangement  of  the  springs,  and  the  springs  within  the  cylinder." 

167.  For  an  Improvement  in  Harvesters.-  J.  C.  and  T.  G.  Wilson,  Cedar  Hill,  Texas. 
Claim. — "  Operating  the   reel  by  means  of  the  rigid  pin  and   spring  arm  attached  to 

pulley,  in  combination    with    ratchet,  arms,  and    holding   spring,  when   said  parts   are 
arranged  to  operate  in  relation  to  each  other." 

168.  For  an   Improvement  in  Oil  Cans,-  Hiram  Wells,  Florence,  Massachusetts. 
Claim. — "The  conical  cup  and  ball,  so  arranged  as  to  close  the  valve  when  the  can 

is  turned  down  to  deliver  the  oil  contained  in  it." 

169.  For  an  Improvement  in  Mode  of  Attaching  Boiling  Cloths  to  Reels,-  John  Wood- 
villc,  Chillicothe,  Ohio. 

Claim. — "Forming  the  cloth  in  sections,  and  securing  the  sections  to  the  reel  by 
means  of  the  rods  and  bars  which  are  attached  to  the  bars — bolts  and  bars  which  are 
attached  to  the  rim  by  screws.  Further,  the  bolls,  provided  with  the  oblong  and  X 
shaped  beads,  and  washers." 
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170.  For  an  Improvement  in  Blacksmiths^  Butteris;  Robert  Killmer  and  Joshua  W. 
Williams,  Assignor  to  Robert  Killmer,  Newtown,  Pennsylvania. 

Claim. — "The  construction  ol' the  butterises  with  removable  two  edged  bits  or  blades 
secured  to  a  plate  having  rectangular  sides,  by  half  flanches  only." 

171.  For  an   Improvement  in  Potato  Diggers;   John  Taggart,  Roxbury,  Assignor  to 
self  and  Wm.  W.  Messer,  Boston,  Mass. 

Claim. — "The  combination  and  arrangement  of  the  plough,  the  grid  or  grate,  the 
revolving  tooth  lifter  wheel  or  wheels,  and  the  means  of  discharging  the  potatoes  from 
the  same." 

172.  For  an  Improved  Slave  Machine,-  Henry  L.  McNish,  Assignor  to  self  and  David 
C  Butler,  Lowell,  Massachusetts. 

Claim. — "  The  angular  guides  upon  the  lever,  in  combination  with  the  connexions 
and  concomitant  j)arts  for  adjusting  the  side  cutters,  to  dress  staves  of  different  widths, 
and,  at  the  same  lime,  preserving  the  proportion  between  the  bilge  and  the  width  of  the 
stave.  Also,  the  guide  on  the  bed  plate,  for  the  purpose  of  guiding  the  staves  in  a 
direct  line  through  the  machine." 

173.  For  an   Improvement  in    Brick  Machines,-   G.  I.  Washburn  and  E.  H.  Bellows, 
Assignors  to  selves  and  C.  Washburn,  Worcester,  Mass. 

"  Our  invention  consists  in  certain  iinproverhents  on  a  brick  machine,  for  which  let- 
ters patent  were  granted  to  us  on  the  7(h  day  of  October,  1856,  and  has  for  its  object 
to  apply  the  pressure  to  the  brick  in  the  mould,  both  on  top  and  bottom,  and  also  con- 
sists in  an  improved  mode  of  applying  the  pressure  to  a  plunger." 

Claim. — "  1st,  The  method  of  applying  pressure  to  the  plunger,  by  means  of  the 
radial  arms  and  levers.  2d,  The  combination  of  the  radial  arms  with  the  sliding  moulds 
and  moving  block,  or  plunger." 

174.  For  an  Improvement  in  Argand  Gas  Burners,-   Charles  H.  Johnson,  Assignor  to 
self  and  Joseph  G.  Hamhlin,  Boston,  Mass. 

Claim. — "The  iHiprovement  of  constructing  the  supporting  tube  of  the  brackets,  so 
that  it  may  not  only  sustain  such  brackets,  or  have  them  extended  from  it,  but  at  the 
same  time  admit  the  register  to  be  operated,  by  simply  laying  hold  of  and  turning  cither 
the  globe  or  chimney,  when  the  friction  thereof  on  the  brackets  may  be  sufilcient  for 
the  purpose." 

175.  For  an    Improved   Fluid  Metre,-   Samuel  J.  Burr,  Assignor  to  self  and  Henry  F. 
Read,  Brooklyn,  New  York. 

Claim. — "  Isi,  The  combination  of  the  flexible  partition  with  shifter,  for  the  purpose 
of  opening  and  closing  the  valves  or  apertures  to  admit  and  discharge  the  fluid,  so  that 
the  apartments  shall  be  alternately  filled  and  emptied.  2d,  The  combination  of  the 
valves,  tube,  and  flexible  partition,  so  as  to  make  the  entering  fluid  discharge  the  fluid 
(alternately,)  in  each  apartment,  by  its  pressure  upon  the  opposite  side  of  the  flexible 
partition.  3d,  The  shifter,  as  set  forth,  or  in  any  other  form  producing  the  same  re- 
sult, and  placed  between  the  two  portions  of  the  flexible  partition  and  the  packing  of 
the  tube,  by  the  outer  edges  of  the  two  portions  of  the  flexible  partition,  protecting 
shaft,  and  shifter,  from  contact  with  the  packing,  and  allowing  the  said  shaft  to  work 
freely  at  the  same  time.  4th,  The  combination  of  the  shaft  enclosed  in  the  tube  with 
the  valve  throw." 
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On  an  Improved  Water  Metre.* 

In  January,  1854,  the  writer  communicated  to  this  Institution  a  paper 
on  an  improved  water  metre,  in  which  he  described  several  mechani- 
cal arrangements  whereby  water  flowing  through  pipes  might  be  mea- 
sured with  sufficient  accuracy  for  practical  purposes,  without  destroying 
the  pressure  or  head  of  water  column.     In  the  course  of  considerable 

•  From  Newton's  Lond.  Journal,  January,  1857. 
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experience  with  the  these  metres,  several  important  improvements  sug- 
gested themselves,  and  opportunities  occurred  of  observing  the  public 
importance  ot  supplying  water  by  metres. 

The  chief  difficulty  that  presented  itself  in  endeavoring  to  produce  a 
practically  perfect  high-pressure  metre,  was  not  so  much  to  obtain  a 
correct  measurement  under  varying  circumstances  of  pressure,  as  to  ren- 
der the  instrument  sufficiently  durable  to  resist  for  years  the  action  of 
the  water  and  of  the  impurities  carried  along  with  it.  It  was  foiind 
necessary  to  protect  all  the  working  parts  against  the  chemical  action  of 
the  water,  to  prevent  deposit  of  calcareous  matter  upon  the  measuring 
apparatus,  and  to  combine  strength  with  lightness  as  far  as  possible  in 
the  construction  of  the  movable  parts,  in  order  that  they  might  resist 
the  force  of  a  high  water  column,  and  might  yet  be  moved  by  the  slender 
stream  produced  by  a  leaky  tap,  which  in  the  case  of  the  smaller  metres 
may  not  exceed  halt-a-pint  of  water  passing  through  per  nainute.  Cheap- 
ness and  compactness  of  construction  were  other  important  considera- 
tions not  to  be  lost  sight  of. 

The  water,  before  entering  the  metre,  has  to  pass  through  a  grating 
which  arrests  any  solid  matter,  and  is  madle  easily  accessible  for  the  pur- 
pose of  removing,  iVora  time  to  time,  the  impurities  that  have  collected, 
when  it  is  found  tiiat  the  passage  of  the  water  is  obstructed. 

It  is  important  to  make  the  area  of  the  inlet  nearly  equal  to  the  col- 
lective area  of  the  outlets  of  the  drum,  but  a  little  smaller  than  the 
latter.  The  area  of  the  inlet  should  accordingly  be,  for  smaller  metres, 
ten  per  cent.,  and  for  the  larger,  five  per  cent,  less  than  that  of  the 
outlets,  to  allow  for  loss  of  velocity  by  friction  in  the  drum.  This  loss 
may  be  taken  to  represent,  with  tolerable  accuracy,  the  degree  of  obstruc- 
tion opposed  by  the  metre  to  the  moving  water  column.  The  rapid 
current  of  the  water  through  the  inlet  and  the  curvilinear  chaamels  of 
the  drum  has  been  found  to  prevent  deposit  of  calcareous  matter  in 
these  places,  which  is  an  important  point ;  for  were  it  otherwise,  the 
metre  would  gain  in  relative  speed  in  proportion  as  the  area  of  the  chan- 
nels was  diminished. 

Metres  constructed  on  this  plan  have  been  found  to  work  contiguously 
for  nearly  three  years  under  the  most  varied  circu^mstances,  without 
requiring  any  alteration  whatever.  The  arrangement  made  between  the 
manufacturers  and  the  water  companies  or  purchasers  of  the  metres  is, 
that  every  metre  that  fails  to  give  satisfaction,  in  consequence  of  stop- 
page or  inaccuracy  of  measurement,  shall  be  exchanged  ;  and  experi- 
ence shows,  that  the  number  of  metres  so  returned  does  not  exceed  'J^ 
per  cent,  in  the  year  ;  and  these  for  the  most  part  have  been  sent  back 
only  from  trivial  causes.  The  more  serious  accidents  have  been,  that 
the  metre  has  become  choked  with  gravel  or  other  impurities  that  had 
entered  through  a  broken  grating  ;  or  that  the  regulating  vanes  have 
been  broken,  and  the  relative  velocity  of  the  revolving  drum  has  been 
much  increased  ;  or  that  some  derangement  in  the  wheel-work  of  the 
counting  apparatus  has  taken  place.  In  winter  it  has  happened  that  the 
casing  of  the  metre  has  been  burst  by  frost ;  but  this  class  of  accidents 
does  not  concern  the  mechanical  arrangements  of  the  metre.  The  manu- 
facturers enter  into  contracts  to  maintain  the  metres  supplied  by  them 
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in  good  working  condition  for  a  term  of  years,  in  consideration  of  the 
moderate  annual  charge  of  five  per  cent,  per  annum  on  the  first  cost ; 
proving  thereby  their  own  confidence  in  the  durability  of  the  metres. 

A  further  object  of  this  paper  is  to  prove,  from  actual  experience,  the 
utility  of  the  metre  to  water  companies  and  water  consumers,  and  to 
engineers  and  others,  for  general  purposes. 

Although  the  metre  has  been  as  yet  but  partially  applied  by  water 
companies,  as  the  arbiter  between  themselves  and  their  irregular  or  trade 
customers,  the  advantages  to  the  companies  from  the  prevention  of 
waste,  error,  and  fraud,  have  been  made  manifest.  The  following  table 
gives  the  results  of  the  application  of  fifteen  metres,  showing  the  differ- 
ence between  the  rate  paid  previous  to  their  application,  and  the  estab- 
lished value  of  the  water  actually  supplied  according  to  the  metres: — 


Number  of 
Reference. 

Rate  Paid. 

Value  of  Water 
Consumed. 

Number  of 
Reference. 

Rate  Paid. 

Value  of  Water 
Consumed. 

1 

£40 

£1050 

9 

£7 

£21 

2 

40 

400 

10 

7 

!                 21 

3 

50 

450 

11 

7 

21 

4 

40 

78 

12 

20 

95 

5 

35 

64 

13 

12 

110 

6 

18 

.^OO 

14        : 

13 

115 

7 

365 

500 

15 

16 

700 

8 

15 

45 

Total 


Rate  Paid,  £685.         Value  of  Water  Consumed,  £4170. 


It  appears  from  this  table  that  the  collective  rates  paid  by  fifteen  con- 
sumers amounted  to  .£685  ;  whereas,  according  to  the  established  value 
of  the  water,  they  ought  to  have  paid  £4170,  or  more  than  six  times  the 
amount.  These  are  no  doubt  exceptional  cases,  which  have  come  par- 
ticularly under  the  notice  of  the  manufacturers,  because  the  correctness 
of  the  metres  was  disputed  by  the  consumers  ;  but  they  show  the  utter 
impossibility  of  estimating  the  quantity  of  water  supplied  by  a  given 
pipe  without  the  application  of  a  metre.  In  several  of  tlie  cases  stated 
in  the  table,  the  consumers  themselves  ap|)lied  for  the  metre,  because 
they  thought  the  rate  they  paid  was  excessive.  They  calculated,  no 
doubt,  correctly,  the  water  actually  required  for  their  manufacturing 
operations  ;  but  did  not  take  into  account  the  lavish  waste  that  is  con- 
tinually going  on  by  taps  leaking  or  left  open,  by  broken  pipes,  and  by 
inundating  instead  of  washing  floors  and  utensils,  &c.  From  all  the 
information  the  writer  has  been  able  to  collect,  he  ventures  to  affirm, 
that  fully  one-half  of  all  the  water  supplied  by  the  permanent  supply 
system,  which  is  at  present  made  compulsory  by  Act  of  Parliament,  is 
absolutely  wasted,  without  utility  either  to  the  consumers  or  to  the 
water  companies.  It  cannot  even  be  said  that  the  water  thus  wasted 
is  useful  in  a  sanatory  point  of  view,  by  cleansing  the  sewers,  because 
the  deposit  contained  in  the  t.ewers  can  be  removed  only  by  Hushing 
them  from  time  to  time. 

The  value  of  the  water  that  is  so  wasted  may  be  estimated  from  the 
fact  that  one  water  company  alone,  tf.e  East  London,  sells  at  present 
nearly  800  millions  of  gallons  a  year  by  metre,  which,  at  the  price  of6d, 
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per  1000  gallons,  amounts  to  a  rental  of  £20,000  per  annum.  They 
employ  for  this  purpose  only  about  200  metres,  which  are,  however,  of 
more  than  the  average  dimensions. 

In  order  to  detect  and  prevent  all  waste  of  water,  it  would  be  necessary 
to  apply  a  metre  not  only  to  the  branch  pipe  ot  every  irregular  consumer, 
but  also  to  every  branch  main  t'Uppl)ing  a  district  or  a  street.  The 
legitimate  consumption  of  each  district  ur  street,  would  then  be  soon 
ascertained,  and  if  m  any  one  week  it  exceeded  that  amount,  tiie  metre 
would  at  once  draw  attention  to  the  Jact ;  the  cau.^e  of  which  would 
frequently  be  found  to  be  a  leakage  from  the  branch  main  underground 
into  the  sewers,  which  it  is  at  present  impossible  to  detect. 

In  order  to  render  the  system  of  supply  by  metre  perfect,  it  should 
be  extended  also  to  private  houses.  Objection  has  been  raised  against 
this  proposition,  on  the  ground  that  the  poorer  housekeepers  would  econ- 
omize water  with  detriment  to  their  own  sanatory  condition,  and  also 
that  the  cost  of  the  metre  is  too  high  in  proportion  to  the  amount  of  rent 
they  pay.  These  objections  are  applicable,  however,  only  to  the  case 
of  laborers'  cottages,  which  indeed  might  be  supplied  without  restriction, 
or  might  be  charged  a  tixed  rate,  till  their  consumption  exceeded  a  cer- 
tain maximum.  It  should,  however,  be  borne  in  mind,  that  the  principal 
value  of  metres  to  water  companies  consists  in  prevention  of  waste  ;  and 
it  is  a  question  open  for  discussion,  whetlier  the  waste  going  on  in  houses 
on  the  permanent  supply  s)stem,  does  not  far  exceed  the  cost  of  main- 
tenance and  investment  of  a  metre,  which,  indeed,  would  not  be  more 
than  the  cost  of  the  present  cistern  and  ball  taps. 

A  system  of  supply  by  metres,  would  relieve  the  officers  of  the  water 
companies  from  much  watchful  care  and  un[)leasant  discussion  with  the 
customers  about  the  quantity  of  water  they  consume.  The  advantages 
derived  by  consumers  trom  being  supplied  by  metres,  are, — first,  that 
each  consumer  pays  only  for  the  water  actually  used  by  him,  whereas, 
at  present  he  must  pay  also  his  share  of  all  the  waste  that  is  going  on; — 
secondly,  the  metre  is  useful  to  the  customer  lor  regulating  the  distri- 
bution of  water  on  his  own  premises,  and  for  preventing  waste  by  his 
own  servants; — and  thirdly,  the  general  prevention  of  waste  will  enable 
water  companies  to  reduce  their  charges. 

There  are  many  other  useful  applications  of  an  efficient,  cheap,  and 
compact  water  metre,  one  of  the  most  important  of  which,  is  the  appli- 
cation to  steam  boilers.  By  inserting  a  metre  into  the  suction  pipe  of 
the  feed  pump,  a  correct  indication  is  obtained  of  the  water  actually 
evaporated,  which  serves  as  a  check  on  the  one  hand  upon  the  perform- 
ance of  the  engine,  and  on  the  other  hand  upon  the  quality  of  the  fuel 
employed,  or  the  care  of  the  fireman  in  burning  it. 

There  are  at  present  upwards  of  2000  of  these  metres  in  constant  use 
at  several  large  towns  in  this  country,  including  London,  Bristol,  Edin- 
burgh, Newcastle,  Yarmouth,  and  Leeds;  and  also  upon  the  continent,, 
at  Berlin,  Amsterdam,  and  elsewhere. 

The  sizes  of  the  metres  vary  from  .\-inch  to  12  inches  diameter  of 
supply  pipe  ;  and  excepting  the  comparatively  few  cases  of  defective, 
metres  above  alluded  to,  which,  according  to  a  careful  register  kept  by 
the  manufacturers,  have  amounted  to  not  more  than  33  cases  in  a  year 
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out  of  about  1500,  the  results  have  been  highly  satisfactory  as  regards 
both  the  correctness  of  measurement  and  the  durability  of  the  metre. 

Mr.  Siemens  exhibited  several  metres  of  different  sizes,  and  specimens 
of  the  revolving  drums,  from  the  sinaliest  size,  with  a  drum  1^  inches 
diameter,  intended  for  a  pipe  ^-inch  diameter,  delivering  5  gallons  per 
minute,  up  to  one  of  the  largest  size,  with  a  drum  8  inches  diameter, 
intended  tor  a  main  10  inches  diameter,  delivering  500  gallons  per  min- 
ute. A  |-inch  metre  was  also  exhibited,  and  shown  in  operation  at  the 
meeting  at  various  rates  of  discharge,  having  a  glass  casing,  allowing 
the  motion  of  the  rotating  drum  to  be  seen  while  in  action. 

The  Chairman  observed,  that  there  had  been  hitherto  much  difficulty 
in  obtaining  a  correctly  registering  metre  ;  and  now  that  water  was  so 
much  more  generally  introduced  by  water  companies,  into  houses,  &c., 
it  was  imnoriant  to  have  an  accurate  and  durable  metre,  that  could  be 
fully  relied  upon. 

Mr.  Allen  inquired  whether  the  drum  would  make  many  revolutions 
by  its  momentum,  after  a  sudden  stoppage  of  the  discharge  ;  he  thought 
that  it  would  be  liable  to  do  so,  esj)ecial!y  under  a  high  pressure  or  a 
great  velocity,  and  that  the  metre  would  then  register  too  large  a  quan- 
tity. 

Mr.  Siemens  replied,  that  the  tendency  of  the  drum  to  overrun,  when 
the  discharge  was  stopped,  was  now  successfully  prevented  by  the  re- 
tarding vanes  fixed  upon  it,  by  the  resistance  of  which,  in  the  stationary 
water,  it  was  speedily  brought  to  rest.  It  had  been  ascertained  by 
experiment,  that  when  the  drum  was  rotating  at  2000  revolutions  per 
minute,  only  5  or  6  revolutions  were  made  by  it  after  the  discharge  had 
been  suddenly  stopped  ;  and  the  litlJe  error  arising  from  this  cause  was 
nearly  compensated  for,  by  the  eHex:t  produced  by  the  inertia  of  ihe  drum 
at  the  commencement  of  motion — a  small  qiaantity  of  water  having  to 
pass  through  the  drum  not  registered,  before  the  drum  had  attained  the 
velocity,  corresponding  with  the  velocity  of  the  water  through  the  metre. 
As  an  extreme  test,  he  might  mention  an  instance  in  which  a  metre  had 
been  used  to  measure  the  water  supplied  to  an  engine  boiler,  and  had 
been  placed  between  the  feed  pump  and  the  boiler,  and  consequently, 
the  drum  was  set  in  motion  and  stopped  at  each  stroke  of  the  pump, 
and  went  with  jerks;  but  even  under  tbie  severe  trial,  the  metre  was 
found  to  register  only  about  5  per  cent,  in  excess.  In  such  a  case  it 
would  be  necessary  to  provide  an  air  vessel  to  equalize  the  flow  through 
the  metre  ;  but  even  without  such  addition,  the  amount  of  loss  at  each 
stoppage  was  evidetitly  very  small. 

Mr.  Greaves,  of  the  East  London  Wafer-Works,  was  particularly 
glad  to  be  able  to  bestow  praise  on  the  present  invention,  having  so 
often  been  unable  to  form  a  favorable  opinion  of  water  metres.  He  had 
paid  considerable  attention  to  the  several  metres  that  had  been  brought 
forward,  and  the  first  that  occurred  to  him  as  having  been  ,practically 
useful,  was  that  by  Sterling,  whose  metre  was  formed  of  a  iiOTizontai 
revolvino'  drum  ;  this  was,  however,  ibuud  faulty,  and  could  not  be  used 
under  high  pressures.  '1  he  originnl  screw  metre,  invented  by  Mr.  Sie- 
mens, had  proved  defective.  Pislon  metres,  consisting  of  a  piston  driven 
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up  and  down  in  a  cylinder  by  the  water,  which  was  admitted  alternately 
at  the  top  and  bottom  of  the  cylinder,  had  been  frequently  attempted, 
but  unsuccessfully.  Trials  had  also  been  made  of  double-chambered 
metres  with  door  pistons,  which  mi^ht  be  said  to  consist  of  a  pair  of 
coupled  engines  worked  backwards  ;  but  elastic  diaphragms,  as  used  for 
gas,  were  not  suitable  for  water.  In  Siemens'  new  metre,  now  under 
consideration,  the  measurement  of  the  water  depended  on  the  principal 
of  reaction  ;  the  drum  being  caused  to  rotate  by  the  reaction  of  the  water 
in  passing  through  it.  After  having  experimented  carefully  on  all  the 
above  metres,  he  had  found  that  of  Mr.  Siemens  to  be  the  best,  and  it 
had  proved  very  satisfactory  in  working.  Of  the  other  metres,  he  pre- 
ferred that  by  Kennedy,  of  Kilmarnock. 

The  great  difficulty  to  be  encountered  had  been  to  produce  a  metre 
that  would  answer  equally  well  under  all  varieties  of  pressure  and  velo- 
city, and  would  transmit  the  full  pressure  of  the  water.  He  believed 
the  previous  metres  had  failed  of  accomplishing  this  fully,  but  it  appeared 
to  be  attained  in  the  present  instance.  Mr.  Siemens'  metre,  the  addi- 
tion of  the  retarding  vanes  on  the  drum,  was  an  important  point,  as  the 
increasing  resistance  they  encountered  from  the  water  checked  the  drum, 
and  counteracted  the  tendency  that  it  had  to  rotate  at  an  increasing 
speed,  which  would  otherwise  produce  an  error  in  the  registration.  At 
the  East  London  Water- Works,  a  large  number  of  these  metres  of  various 
sizes,  were  being  used  at  the  present  time  ;  of  which  16  were  .V  inch, 
18— finch;  31  — 1  inch;  16— 1^  inch;  17- l.V  inch;  43— 2  inch;"l7— 3 
inch  ;  7 — 4  inch  ;  and  2 — 6  inch.  The  total  quantity  of  water  supplied 
through  these  metres,  was  2,000,000  gallons  per  day,  at  a  minimum 
value  of  6d.  per  ICOO  gallons,  and  a  correct  measurement  was,  there- 
fore, a  matter  of  great  importance  ;  this  being,  he  believed,  a  larger 
quantity  of  water  than  was  measured  through  metres  by  any  other 
parlies,  although  he  understood  that  Mr.  Bell,  of  Bristol,  was  using  a 
greater  number  of  metres. 

The  defects  that  had  come  under  his  observation  in  the  working  of  the 
metres  had  not  been  serious,  and  were  defects  in  construction,  not  in 
principle  ;  in  the  earlier  metres,  some  of  the  drums  and  the  retarding 
vanes  had  been  broken,  the  spindles  burred,  or  the  gearing  of  the 
counting  apparatus  injured,  but  there  had  been  very  few  stoppages  of 
the  latter  made  metre  from  any  cause. 

The  Chairman  inquired  for  how  long  a  period  he  had  been  making 
trials  of  the  different  metres  that  had  been  introduced,  and  how  long  he 
had  had  Siemens'  metre  in  regular  use. 

Mr.  Greaves  said  that  the  East  London  Water-Works  Company  had 
been  occupied  for  15  years  in  experiments  on  metres,  in  which  about 
jElOOO  had  been  expended.  His  predecessor,  Mr.  VVicksteed,  had  taken 
great  pains  to  arrive  at  a  satisfactory  metre,  but  without  success,  and 
had  himself  made  a  machine  for  the  purpose,  having  a  double  set  of 
double-beat  valves,  forming  in  fact  a  water  pressure  engine.  Other 
metres  also  were  made,  fitted  with  slides,  but  it  was  found  difficult  to 
adjust  the  working  of  the  tumblers  to  the  varying  pressure,  and  the 
apparatus  proved  noisy  and  inconvenient.  It  was  essential  to  a  metre 
that  was  to  be  generally  adopted,  that  it  should  not  be  troublesome  to 
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the  consumers,  or  they  would  not  use  it.  He  had  now  had  the  metre 
of  Mr.  Siemens,  in  its  improved  form,  in  regular  use  about  twelve 
months,  and  it  appeared  to  fulfil  all  the  requirements  of  a  good  and 
durable  metre.  It  was  important,  that  in  case  of  any  injury  or  stoppage 
of  the  metre,  the  consumer  should  not  suffer  thereby,  and  in  this  respect 
there  was  an  objection  to  all  piston  metres,  for  though  they  might  regis- 
ter equally  accurately  with  others  whilst  in  working  order,  yet  if  ever 
they  happened  to  break  down,  the  flow  of  water  was  stopped.  In  Mr. 
Siemens'  metre,  on  the  other  hand,  if  a  break  down  occurred,  the  flow 
of  the  water  was  not  interrupted,  and  the  loss  was  entirely  on  the  side 
of  the  company.  In  the  case  of  some  manufactories,  such  as  sugar 
works,  much  damage  had  been  known  to  accrue  from  an  accidental 
stoppage  in  the  supply  of  water,  and  it  was  desirable  to  avoid  the  serious 
consequences  of  such  an  accident,  even  at  the  expense  of  some  loss  of 
water  charge,  from  the  metre  standing  still  a  day  or  two;  the  principle  in 
every  instance  being  that  the  metre  ought  to  break  down  against  the 
company,  and  not  against  the  consumer, 

Mr.  Bell,  of  the  Bristol  Water- Works,  said  he  had  used  a  large  num- 
ber of  the  metres  described  in  the  paper,  and  had  been  well  satisfied 
with  them  :  he  had  brought  one  of  them  for  the  purpose  of  showing  at 
the  meeting  the  actual  results  of  working.  The  metre  was  now,  for  the 
first  time,  taken  to  pieces  since  first  putting  to  work,  having  been  in 
constant  work  for  two  years,  and  it  was  found  in  complete  order,  with 
very  slight  signs  of  wear  in  any  parts,  after  having  measured  many 
thousand  gallons  of  water.  It  had  been  used  first  at  a  sugar-house,  and 
when  tested,  on  being  removed  from  the  house,  gave  about  2^  per  cent. 
Hgainst  the  company  :  it  was  replaced  by  another  metre  in  about  five 
minutes,  and  was  then  taken  to  the  Clifton  Baths,  and  after  being  used 
there  for  some  time  longer,  was  again  tested,  when  it  was  found  to  be 
less  than  3  per  cent,  in  error  against  the  company,  registering  972  gallons 
instead  of  1000.  The  metres  that  he  used  were  all  tested  by  means  of 
a  1000  gallon  tank,  the  contents  of  which  were  run  out  through  the 
metre,  and  the  indication  noted.  It  was  necessary,  in  Bristol,  to  be  very 
careful  in  the  use  of  metres,  as  the  water  had  previously  been  much 
wasted,  and  a  sea  of  water  would  be  needed  to  supply  all  the  waste  that 
would  otherwise  take  place — no  springs  being  sufhcient. 

He  had  tried  the  improved  metres  of  Mr.  Siemens  under  pressures, 
varyino-  from  25  to  50  and  60  lbs.  per  square  inch,  and  had  found  thern 
equally  correct  under  all  :  he  had  now  326  of  them  at  work,  some  hav- 
ing been  down  two  years,  and  used  1  inch  metres  to  supply  2000  gallons 
per  hour,  and  h  inch  metres  for  400  gallons  per  hour.  He  had  tested 
several  other  rotary  as  well  as  piston  metres,  but  none  of  them  were 
quite  satisfactory,  as  some  water  was  allowed  to  pass  through  without 
being  measured.  In  the  piston  metre,  the  cock,  by  which  the  entrance 
and  discharge  of  the  water  was  regulated,  was  of  large  size,  and  he  had 
found  it  sometimes  happen  that  the  tumbler  had  not  power  enough  to 
turn  the  cock  over,  causing  the  metre  to  stand  still,  and  stopping  the 
flow  of  water. 

Mr.  Forsyth  inquired  whether  the  rolling  packing  ring,  used  in  Ken- 
nedy's piston  metre,  had  been  found  to  be  durable  :  it  appeared  an 
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ingenious  way  of  getting  over  the  difficulty  of  packing  in  a  piston  metre 
with  little  friction,  and  he  had  understood  it  had  proved  successful. 

Mr.  Bell  replied  that  he  had  not  had  sulliciently  long  experience  of 
the  rolling  packing  ring  to  ascertain  its  durability,  having  found  the 
metre  was  not  satisfactory  in  accuracy  of  measurement. 

Mr.  Crimes  remarked,  as  the  maker  of  the  metre,  that  the  specimen 
exhibited  by  Mr.  Bell,  had  been  made  on  the  old  pattern,  at  an  earlier 
period  of  flie  manufacture,  and  many  improvements  in  detail  of  con- 
struction had  been  introduced  since  that  tinte  :  the  dium  was  now  made 
of  stamped  corrugated  metal,  and  considerably  lighter,  and  being  well 
balanced  all  round,  it  was  probable  that  the  spindle  barely  touched  the 
sides  of  the  socket  at  a  high  velocity  of  rotation  ;  coming  in  contact  with 
the  socket  only  at  a  slower  speed.  The  bearings  of  the  spindle  were 
now  increased  to  nearly  three  times  the  original  length,  in  order  to  prevent 
the  slight  wear  that  was  perceptible  in  the  old  specimen  that  had  been 
exhibited.  He  might  mention  an  unusual  experinient  that  he  had  re- 
cently made,  which  showed  the  applicability  of  the  metre  to  the  smallest 
pressures:  in  this  case,  the  Lancashire  and  Yorkshire  Railway  Company 
required  a  metre  to  measure  water  out  of  a  canal  into  a  reservoir,  which 
when  full  was  level  with  the  canal,  and  there  was  found  to  be  a  varia- 
tion of  measurement  of  only  2  per  cent.,  when  the  difference  of  level 
was  reduced  to  only  3  inches;  showing  the  correctness  of  measurement 
under  a  head  of  water  of  only  3  inches,  as  well  as  under  one  of  150 
feet. 

Mr.  Bell  said  he  had  tried  a  somewhat  similar  experiment  with  a  2- 
inch  metre,  causing  1000  gallons  of  water  to  pass  through  it,  first  in 
16  minutes,  then  the  same  quantity  in  2.\  hours,  and  lastly  the  same 
quantity  in  16  hours,  and  under  these  great  variations  in  the  velocity  of 
tlie  water,  the  metre  registered  only  13  gallons  less  than  the  correct 
amount,  3000,  being  an  error  of  less  than  ^  per  cent.,  and  in  favor  of 
the  consumer. 

The  Chairman  inquired  what  oil  was  used  to  lubricate  the  spindle  of 
the  drum,  a  uiaterial  being  required  that  would  continue  uniformly  liquid, 
and  he  thought  common  oil  would  not  answer  in  this  respect. 

Mr.  Siemens  said  that  common  oil  was  not  suitable,  but  any  oil  might 
be  used  that  was  not  acid,  so  as  not  to  act  upon  the  brass-work  ;  pure 
olive  oil  and  neat'sfoot  oil  answered  well,  or  the  oil  extracted  from  peat. 
As  a  further  precaution  against  corrosion  the  brass-work  was  tinned,  and 
the  success  of  the  result  was  shown  in  the  metre  exhibited  by  Mr.  Bell, 
which  he  had  not  seen  before,  and  in  which  there  was  scarcely  any  wear 
after  two  years'  work.  This  result  might  appear  remarkable  consider- 
ing the  high  velocity  of  the  drum,  but  he  thought  that  the  higher  the 
velocity,  the  less  wear  there  would  be  upon  the  bearings,  because  the 
drum  would  spin  round  in  the  manner  of  a  top  or  gyroscope,  and  require 
in  that  state  no  lateral  support  whatever. 

Mr.  Crimes  remarked  that  the  oil  was  not  required  to  hibricale  the 
spindle,  hut  was  necessary  merely  to  prevent  the  water  entering  that 
part  of  the  metre,  and  produciut^  a  calcareous  deposit  on  the  bearing  of 
the  sjjindle  :  this  purpose  was  indeed  now  effected  with  equal  success 
by  employing  distilled  whaler,  but  he  preferred  to  continue  using  oil. 
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The  Chairman  thought  the  practical  information  that  had  been  given 
in  relation  to  the  subject  was  very  valuable  ;  and  the  metre  described 
in  the  paper,  rellecled  great  credit  on  the  skill  and  perseverance  of  Mr. 
Siemens. 


Boiler  Explosions,  and  the  Raising  and  Use  of  Steam. ^^ 

From  the  Report  of  the  Committee  of  Management  presented  to  the 
Second  Annual  Meeting  of  "  the  Association  for  the  Prevention  of  Steam 
Boiler  Explosions,  and  for  Ett'ecting  Economy  in  the  Raising  and  Use 
of  Steam,"  held  at  the  Town  Hall,  Manchester,  on  Tuesday,  the  20th 
day  of  January,  1857,  we  learn  that  the  number  of  firms  registered  as 
members  on  the  31st  of  December,  1856,  is  462,  with  1301  boilers  in 
use  at  their  works,  which  shows  an  increase  in  the  number  of  members 
reported  at  the  last  annual  meeting  of  193,  with  458  boilers.  The  com- 
mittee trust  that  this  may  be  regarded  as  an  evidence  that  the  extra 
security  against  accidents  afforded  by  the  periodical  visits  of  the  in- 
spectors, and  the  amount  of  practical  information  acquired  by  them,  and 
placed  at  the  service  of  the  members,  is  now  being  justly  appreciated. 
During  the  past  year  2246  visits  have  been  made,  and  1456  boilers  exam- 
ined by  the  chief  and  sub-inspectors.  'Ihese  visits  disclosed  that  143 
boilers,  or  nearly  10  per  cent,  of  the  whole,  were  in  a  dangerous  condition. 
No  explosions  have  yet  occurred  upon  the  works  of  any  of  the  members 
since  the  inspection  began,  although  in  Great  Britain  generally,  not  les.< 
than  thirty-one  boilers  have  exploded  during  the  last  year,  causing  the 
loss  of  fifty-eight  lives,  and  serious  injuries  to  upwards  of  seventy  per- 
sons. 

From  the  coroners'  inquests,  as  to  the  causes  of  boiler  explosions 
within  the  last  year,  it  is  inferred,  in  the  absence  of  all  reference  by  the 
witnesses  (in  so  far  as  has  been  observed),  to  surcharged  steam  as  the 
source  of  mischief,  that  this  probable  cause  of  accident  is  little  known 
or  suspected.  "  The  fact  that  steam  while  in  contact  with  water  may 
be  surcharged  with  heat  to  a  very  high  degree,  without  any  greater  effect 
on  the  pressure  gauge,  or  safety  valve,  than  is  due  to  ordinary  gaseous 
expansion,  rests,"  says  the  Re})ort,  "  upon  the  undoubted  authority  of 
scientific  inquirers.  Thus,  there  may  accumulate  within  the  boilers  a 
latent  force  in  the  form  of  superabundant  heat,  which,  on  the  disturb- 
ance of  the  water  from  any  cause,  may  combine  suddenly  with  it,  pro- 
ducing steam  of  excessive  pressure,  resulting  in  an  explosion."  As 
this  conclusion  is  not  universally  admitted,  even  by  those  who  are  ac- 
quainted with  the  scientific  fact  on  which  the  inference  rests,  and  is  not 
even  known  or  suspected  by  most  practical  men  employed  about  steam 
boilers,  it  appears  to  be  a  case  which  calls  for  a  practical  solution  from 
the  Association,  and  means  will  probably  be  taken  within  the  next  year, 
at  the  ex{)ense  of  the  entrance  fee  fund,  to  deternnne  experimentally 
this  important  point. 

The  following  remarks  are  condensed  from  the  Report  (dated  January 
*  From  the  Lond.  jMcch.  Mur.,  January,  1857. 
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r2th,  1857),  made  by  the  chief  inspector,  Mr.  R.  B.  Longridge,  of  Man- 
ctiester,  to  the  Committee  of  Management: 

Causks  of  Boilek  Explosions.  1.  Overpressure. — Boilers  working 
at  a  dangerous  pressure  were  principally  old  Butterley  boilers,  or  cylin- 
drical boilers  of  large  diameter,  with  few  or  no  stays,  and  not  originally 
intended  for  so  high  a  pressure.  Several  have  been  replaced,  and  others 
strengthened  by  additional  stays,  or  the  pressure  has  been  reduced. 

2.  Corrosion  and  failure  of  plates. — The  corrosion  frequently  observed 
in  the  interior  of  boilers  is  caused  by  ihe  presence  of  acids  in  the  water. 
The  remedy  is  the  regular  use  of  lime,  potash,  or  other  alkali,  to  neu- 
tralize the  acid.  Where  dampness  exists  in  the  seating  of  a  boiler, 
oxidation  of  the  iron  ensues,  and  the  plates  are  rapidly  wasted  away. 
Should  this  arise  from  any  extraneous  cause,  the  remedy  is  obvious  ; 
but  where,  as  often  happens,  the  dampness  is  produced  by  leakage  from 
the  seams  or  fractured  plates,  this  is  usually  attributed  to  defective  ma- 
terials or  workmanship.  Although  this  often  does  contribute  to  such 
failure,  it  is  not  the  primary  cause.  In  the  majority  of  cases,  leakage 
and  fracture  of  the  plates  at  the  underside  of  a  boiler  originate  from 
imperfect  circulation  of  the  water.  In  multitubular  boilers,  where  the 
greatest  heat  exists  in  the  upper  rows  of  tubes,  the  water  at  the  bottom 
remains  comparatively  cool  and  undisturbed,  and  these  boilers  are 
especially  liable  to  leakage.  In  flued  boilers,  with  furnaces  in  the  flues, 
one  of  the  seams  on  the  underside,  about  the  middle  of  the  boiler,  is 
often  found  fractured  between  the  rivet  holes  throughout  a  considerable 
portion  of  the  semi-circumference.  In  cylindrical  boilers,  with  external 
furnaces,  the  steam,  rising  from  the  bottom,  prevents  a  regular  descend- 
ing current  of  water,  and  any  mud  or  sediujent  settling  on  the  plates 
and  lying  undisturbed,  allows  them  to  become  overheated,  fractured, 
or  even  burnt  away.  Several  examples  of  this  kind  might  be  adduced. 
To  remedy  these  evils,  fix  in  the  boiler  sheets  of  iron  to  separate  the 
ascending  and  descending  currents,  or  where  this  cannot  be  arranged 
for  want  of  space,  convey  a  large  pipe,  communicating  with  the  upper 
part  of  the  water,  underneath  or  within  the  boiler,  with  several  branch 
pipes  to  supply  w.iter  for  the  ascending  current.  The  advantage  de- 
rived would  not  be  confined  to  the  durability  of  the  boiler,  but  would 
also  contribute  to  an  increased  evaporation  of  water.  No  point  con- 
nected with  the  construction  of  boilers  more  deserves  the  attention  of 
engineers. 

3.  Sifely  valves. — Although  not  unfrequen'ly  safety  valves  are  found 
inoperative,  from  negligence  or  recklessness  on  the  part  of  the  attendant, 
this  is  not  a  common  cause  of  explosion.  The  danger  of  explosion, 
from  the  ignorance  of  the  attendants,  is  considerably  diminished  by  the 
almost  universal  use  of  pressure  gauges;  hut,  although  these  are  valu- 
able for  indicating  the  rising  or  falling  of  the  steam,  they  should  never 
be  considered  as  substitutes  for  safety  valves.  It  is  a  very  common  but 
dangerous  practice  to  weight  safety  valves  to  correspond  with  pressure 
caujjes.  As  an  additional  precaution,  every  boiler,  or  set  of  boilers, 
should  be  provided  with  an  indicator  tap  to  ttst  the  gauges. 

4.  IVater  gauges. — The  glass  tube  is  the  most  perfect  gauge  for  show- 
ing  the  height  of  the  water,  and  much  preferable  to  the  float,  on  account 
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of  the  difficulty  of  keeping  the  float-wire  sufficiently  free  to  act,  without 
escape  of  steam  at  the  packing.  Where  the  glass  gauges  were  found 
inoperative,  the  passages  had  been  choked  with  sediment,  to  which 
they  are  very  liable  where  the  water  is  dirty,  unless  frequently  blown 
through.  Such  obstructions  only  show  want  of  attention  on  the  part 
of  the  fireman. 

5.  Injury  resulting  from  deficiency  of  water. — Tliis  is  a  very  frequent 
and  most  serious  source  of  danger.  When  flues  become  overheated 
from  deficiency  of  water,  the  temperature  of  the  steam  increases  in  a 
much  higher  ratio  than  tLe  pressure,  and  the  pressure  gauge  is  no  longer 
a  true  indicator  of  danger.  Many  examples  prove  ihat  whenever  heat 
is  communicated  to  a  boiler  above  the  water  level,  the  steam  must  be 
surcharged  in  a  greater  or  less  degree,  without  a  corresponding  increase 
of  pressure.  The  water  being  allowed  to  fall  too  low,  or  the  external 
flues  being  carried  too  high,  produces  the  same  ellect.  To  provide 
against  this  danger,  every  boder  should  be  provided  with  efficient  fusi- 
ble plugs,  or  safety  valves,  connected  with  floats,  either  of  wliieh  should 
be  arranged  to  come  into  operation  and  allow  the  escape  of  steam, 
before  the  water  could  reach  a  dangerous  level.  Where,  however,  a 
boiler  is  already  in  danger  from  this  cause,  the  best  course  to  be  pursued 
is  to  draw  or  damp  the  fire,  and  then  leave  the  boiler  to  cool,  carefully 
avoiding  any  measures  v.'hich  might  cause  agitation  of  the  water,  such 
as  starting  the  engine  or  opening  any  of  the  valves. 

On  the  construction  of  boilers. — 'In  the  Manchester  district,  boilers  of 
the  Cornish  or  flued  construction,  from  their  adaptation  to  a  higher  pres- 
sure than  Wagon  and  Butterley  boilers,  have  to  a  great  extent  super- 
seded these,  and  though  inferior  in  strength  to  plain  cylindrical  boilers, 
generally  receive  the  preference,  on  account  of  superior  economy  in 
generating  steam.  The  weakest  point  in  these  boilers  are  the  flues, 
which,  in  case  of  deficiency  of  water,  are  very  liable  to  collapse.  It 
has  not  been  satisfactorily  ascertained  what  pressure  such  flues  are  capa- 
ble of  sustaining,  but  by  some  late  experiments  it  has  been  proved  that 
the  strength  of  cylindrical  vessels  subjected  to  external  pressure  is  in 
the  inverse  proportion  to  their  length,  a  fact  which  seems  hitherto  to 
have  been  unknown,  or  at  any  rate  disregarded.  It  seems,  on  this  ac- 
count, advisable  in  high  pressure  boilers  of  this  construction  to  strengthen 
the  internal  flues,  if  of  considerable  length,  by  external  rings  of  t,  or 
angle  iron,  or,  which  would  be  preferable,  to  join  the  plates  with  flanched 
seams,  commonly  known  by  the  name  of'Adamson's  patent  seams." 
As  the  experiments  referred  to  were  only  conducted  on  a  small  scale, 
it  is  highly  desirable  that  further  experiments  should  be  undertaken. 

The  cylindrical  boilers  without  internal  flues,  though  well  adapted 
to  high  pressure,  do  not  contrast  favorably  with  flued  boilers,  in  econo- 
my of  fuel.  The  Galloway  or  mulliflued  boilers  are  much  approved  of 
by  many,  but  multitubular  boilers  will  be  found  the  most  economical, 
though  hitherto  the  necessity  of  frequent  repairs  has  brought  them  into 
much  disrepute.  The  difficulty  of  removing  incrustation  from  the  tubes 
may  in  most  if  not  in  all  cases  be  overcome,  by  the  use  of  sediment 
collectors,  chemical  ingredients,  or  frequent  blowing  oH. 

In  regard  to  the  evaporating  power  of  boilers,  our  present  knowledge 
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is  very  imperfect.  The  true  test  of  the  meiits  of  a  boiler,  is  the  weight 
of  water  evaporated  per  pound  of  coal  under  a  given  pressure  and  in  a 
given  tiine,  which  can  only  be  ascertained  by  means  of  an  accurate  water 
metre.  Some  experiments  made  in  one  of  Hill's  multiflued  boilers,  with 
Kennedy's  water  metre,  ^ive  an  average  evaporation  of  7*5  lbs.  of 
water  per  lb.  of  ordinary  Lancashire  coal,  under  a  pressure  of  45  lbs. 
per  square  inch,  the  rate  of  combustion  being  r2-9  lbs.  of  coal  per  square 
foot  of  grate  per  hour,  and  the  temperature  of  the  feed  water  82".  In  the 
course  of  the  present  year  further  experiments  will,  it  is  hoped,  be  made. 

Smoke  prevention. —  I'his  subject  has  received  considerable  attention, 
and  although  the  progress  made  in  this  direction  is  very  limited,  it  is 
gratifying  to  find  that  a  more  perfect  knowledge  of  the  subject  has  had 
the  elfect  of  removing  much  of  the  prejudice  which  hitherto  existed. 
Several  examples  iniLjht  be  adduced  to  prove  both  the  possibility  and 
advantage  of  smoke  prevention  in  regard  to  economy,  "  but  tl>e  whole 
subject,"  says  Mr.  Longridge,  "  has  been  so  thoroughly  invei^tigated  and 
explained  by  Mr.  Charles  Wye  Williams,  in  his  Essay  and  Treatise  on 
Combustion,  that  it  is  quite  unnecessary  for  me  here  to  enter  upon  it, 
excepting  to  add  my  testimony  to  the  truth  of  the  principles  therein  ex- 
pounded." 

It  may  be  useful,  however,  to  warn  those  who  feel  disposed  to  act 
upon  Mr.  Williams'  suggestions,  against  an  error  into  whic'h  many  have 
fallen,  in  concluding  that  what  succeeds  in  one  boiler  must  necessarily 
succeed  in  all  others  of  the  same  dimensions,  and  with  the  same  ar- 
rangement of  the  flues.  This  does  not  necessarily  follow,  for  unless 
in  each  case  there  be  sufficient  draft  to  bring  the  tiue  proi)ortion  of 
atmospheric  air  into  contact  with  the  carbon  and  the  gases,  the  combus- 
tion will  be  imperfect,  and  since,  in  some  boilers,  twice  or  three  times 
as  much  fuel  is  burnt  in  a  given  time  upon  the  same  area  of  fire-grate  as 
in  others,  it  is  obvious  that,  in  the  former,  twice  or  three  times  as  much 
atmospheric  air  will  also  be  required.  It  is  from  inattention  to  these 
different  conditions  that  instances  of  failure  are  heard  of.  The  principle 
is  unquestionably  correct,  and  only  requires  to  be  thoroughly  understood 
to  be  applied  with  success. 

Cause  of  boiler  explosions. — The  majority  of  these  explosions  resulted 
from  inattention  to  the  supply  of  water. 

Steam  Engines.  High-pressure  steam. — The  economy  of  high-pres- 
sure steam  is  now  generally  admitted,  but  there  appears  to  me  to  be 
much  misapprehension  as  to  the  source  of  this  economy.  By  many  it 
is  imagined  that  it  is  derived  principally  from  its  generation  in  the  boiler. 
This  opinion  seems  to  have  been  formed  from  the  observed  fact,  that 
the  pressure  increases  in  a  rapidly  accelerating  progression — in  other 
words,  the  higher  the  pressure,  the  more  rapid  the  increase.  But  it  has 
been  satisfactorily  proved,  that  the  quantity  of  fuel  required  to  evapo- 
rate a  given  quantity  of  water  increases  with  the  pressure  ;  that  is  to  say, 
it  requires  more  fuel  to  evaporate  a  given  weight  of  water  under  60  lbs. 
than  under  10  lbs.  pressure,  from  which  we  may  conclude  that  no  eco- 
nomy will  result  from  the  generation  of  steam  at  an  increased  pressure, 
unless  accompanied  by  a  proper  use  of  it  in  the  engine. 

Of  non-condensing  engines  it  is  only  observed  that  in  order  to  work 
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with  the  greatest  economy,  it  is  necessary  so  to  arrange  the  valves  that 
the  steam  will  be  retiuced  by  expansion  nearly  to  atmospheric  pressure 
before  escaping  from  the  cylinder. 

In  Condensing  engines  the  steam  should  be  cut  oflT  at  such  a  portion 
of  the  stroke,  that  at  ils  termination  the  pressure  of  the  steam  will  be 
reduced  by  expansion  to  81bs.  or  10  lbs.  below  that  of  the  atmosphere, 
previous  to  passing  into  the  condenser.  Otherwise  the  steam  has  not 
done  its  full  work.  If,  therefore,  it  be  required  to  expand  the  steam  to 
this  low  pressure — say  7  lbs.  total  })ressure — and  the  valve  be  arranged 
to  cut  off' at  one-fifth  of  the  stroke,  the  initial  pressure  should  be  35  lbs. 
or  20  lbs.  above  that  of  the  atmosphere,  and  if  10  lbs.  additional  be  al- 
lowed in  the  boiler,  which  is  more  than  absolutely  necessary,  we  have 
30  lbs.  per  square  inch,  beyond  which  there  is  no  advantage  in  raising 
the  steam  for  this  class  of  engine,  cutting  ofif  at  one-fifth  of  the  stroke. 
We  find,  however,  examples  where  the  boiler  pressure  is  nearly  double 
this  amount,  \\\\\\e  the  initial  pressure  in  the  cylinder  does  not  exceed 
12  lbs.  or  14  lbs.  ])er  square  inch.  This  arises  partly  from  the  mistaken 
ideas  above  mentioned,  and  partly  from  errors  in  the  arrangement  of 
the  valves. 

In  order  to  work  more  expansively  and  economize  fuel,  it  is  usual, 
where  slide-valves  are  employed, to  increase  the  lap  or  cover  of  the  valve 
that  it  may  close  earlier  ;  but  when  this  is  done  it  is  found  that  the  en- 
gine will  not  drive  its  load  unless  the  boiler  pressure  be  increased  ;  the 
explanation  is,  that  the  additional  lap  on  the  valve  has  so  contracted 
the  opening  of  the  port,  that  the  steam  can  only  enter  the  cylinder  at  a 
greatly  reduced  pressure.  By  properly  proportioning  the  lap  and  travel 
of  the  valve,  the  same  result  might  be  obtained  without  any  increase  of 
the  boiler  pressure. 

Another  error  is,  the  common  practice  of  cutting  out  a  small  piece 
on  the  steam  side  of  the  valve,  in  the  shape  of  a  V,  to  admit  the  steam 
more  gradually  to  the  cylinder,  and  thus  prevent  a  sudden  shock  to  the 
engine  in  passing  the  centres.  To  some  extent  this  effect  may  be  pro- 
duced, but  there  will  at  the  same  time  be  the  disadvantage  of  wire- 
drawing the  steam,  and  admitting  it  to  the  cylinder  when  the  valve 
ought  to  be  entirely  closed.     A  better  remedy  is  the  following  : 

So  arrange  the  valve  as  to  close  the  exhaust  port  before  the  termina- 
tion of  the  stroke;  the  steam  within  the  cylinder  will  then  be  compressed 
as  the  piston  continues  its  course,  and  will  increase  in  pressure  as  the 
space  occupied  is  diminished.  By  properly  proportioning  the  degree 
of  compression  to  the  initial  pressure  on  the  piston,  all  shock  in  passing 
the  centres  will  be  obviated,  and  steam  economized.  Wherever  this 
has  been  adopted,  it  has  given  the  most  satisfactory  results,  and  its  adop- 
tion must  eventually  become  general. 

Compound  Engines. — These  remarks  on  the  arrangement  of  the  valves 
apply  equally  to  engines  working  compound.  This  system,  of  late 
brought  much  into  use,  is  found  in  some  instances  to  give  very  satisfac- 
tory results,  and  where  additional  power  is  required,  is  frequently  the 
most  convenient  mode  of  obtaining  it ;  but  in  comparing  the  best  en- 
gines of  each  system,  there  does  not  appear  that  decided  superiority  in 
economy  in  compound  engines  which  might  have  been  anticipated  from 
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the  greater  pressure  of  steam.  The  indicator  diagrams  show  that  in  all 
engines  working  compound,  there  is  a  loss  of  pressure,  as  the  steam  passes 
trom  the  high  to  the  low-pressure  cylinder,  the  amount  varying  according 
to  the  arrangement  of  the  valves  and  the  capacity  of  the  passages  of  com- 
munication. What  is  chiefly  required  to  improve  the  condensing  en- 
gine, and  make  it  equal  in  economy  to  the  compound  engine,  is  a  simple 
variable  expansion  motion  capable  of  regulating  the  supply  of  steam 
according  to  the  load,  without  any  reduction  in  the  initial  pressure,  an 
evil  to  which  most  engines  are  now  subjected  by  the  action  of  the  throt- 
tle valve.  The  present  valve  motions  which  have  this  for  their  object, 
appear  to  be  too  complicated  to  be  brought  into  general  use. 


Spheroidal  State  of  Water. 

The  ordinary  explanation  of  the  spheroidal  of  water  assumes  that  (he 
drop  of  liquid  i'^  separated  from  the  heated  plate  by  an  atmosphere  of 
its  vapor,  which  prevents  the  full  transmission  of  the  heat.  And  this 
view  seemed  to  be  confirmed  by  experiment  and  by  observation.  M. 
^nW  [Annul,  der  C/iemie.  unci  Pharm.,  i.  Ixxvii.  p.  1),  rejects  this  theory, 
however,  on  the  ground  that  when  the  mass  of  water  is  great,  an  elec- 
trical current  will  pass,  and  he  attributes  the  [)henomena  to  a  change  of 
the  capillary  forces,  the  liquid  ceasing  to  moisten  the  solid.  The  ex- 
planation does  not  appear  to  us  satisfactory.  In  the  first  place,  the  satu- 
rated vapor  may  pass  a  portion  of  an  electrical  current,  and  the  mer€ 
change  in  the  ratio  of  the  forces  does  not  account  for  the  very  slow  evapo- 
ration of  the  liquid,  which  is  the  curious  part  of  the  phenomenon. 
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Description  of  Coal-burning  Freight  Engines,  used  on  the  Mine-Hill  and 
Schuylkill  Haven  Railroad,  as  Improved  by  R.  A.  Wilder,  Engineer 
in  Chief  of  said  Road.     [Built  by  M.  \\.  Baldwin  &  Co.] 

A  represents  an  apparatus  for  cleaning  coal  fires  by  the  power  of  the 
engine  while  running  upon  the  road.  It  is  placed  under  the  grate  bars, 
with  the  ends  of  the  teeth  or  fingers  always  between  them,  but  so  far 
below  the  fire  as  not  to  be  affected  by  it.  When  the  cinder  and  ashes 
have  accumulated  upon  the  grates,  sufi!iciently  to  obstruct  the  draft,  the 
fireman  draws  the  lever  a  back  to  the  notch,  by  which  means  the  fingers 
of  the  ''raker"  are  raised  between  the  grates  into  the  fire,  and  at  the 
same  time  the  apparatus  is  thrown  into  motion  by  connecting  it  with  an 
eccentric,  placed  on  one  of  the  driving  axles  of  the  engine.  When  the 
grates  are  cleaned,  (which  is  but  a  momentary  operation,)  the  lever  is 
released,  and  the  "raker"  droj)s  back  to  its  former  position. 

Tliis  improvement  enables  tlie  fireman,  without  any  physical  labor,  to 
keep  the  grates  free  from  cinder  and  ashes,  and  avoid  the  necessity  of 
stopping  to  rebuild  his  fires  ;  thus  removing  the  great  obstacle  at  the 
present  time,  to  the  successful  use  of  anthracite  coal  in  engines  of  ordi- 
nary construction. 

35« 
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B  is  a  simple  arrangement  for  regulating  the  supply  of  feed  water  to 
the  boiler,  by  means  of  a  two-way  valve  and  overflow  pipe.  The  pump 
is  always  working  when  the  engine  is  in  motion  ;  the  indicated  position 
of  the  arm  which  moves  the  valve,  shows  the  water  to  be  passing  to  the 
boiler.  By  drawing  back  the  rod  b,  the  overflow  pipe  is  opened,  and 
as  the  pressure  of  the  steam  in  the  boiler  keeps  down  the  check,  the 
water  must  pass  back  to  the  tank.  By  placing  the  valve  at  any  point 
between  the  two  positions  described,  any  portion  of  the  water  can  be  fed 
to  the  boiler,  and  the  surplus  be  discharged  through  the  overflow  pipe  to 
the  tank. 

By  this  arrangement  the  supply  of  water  to  the  boiler  can  be  kept 
nearly  uniform  ;  and  in  cold  weather  the  freezing  of  the  pump  will  be 
prevented. 

c  is  a  feed-water  heater  and  spark  arrester  for  the  locomotive  :  it  con- 
sists of  an  outside  casing,  which  forms  the  base  of  the  smoke  pipe — a 
water  vessel  containing  from  fifieen  to  twenty  gallons,  and  a  netting  of 
coarse  wire,  all  placed  concentric  with  each  other,  but  far  enough  apart 
to  insure  plenty  of  draft.  'Ihe  parallel  dotted  lines  represent  the  water 
vessel,  with  the  straight  portion  extending  down  into  the  smoke  box  ; 
the  inside  dotted  lines  show  the  spark  arrester,  attached  to  an  arched 
plate,  which  is  placed  tibove  the  wate^r  vessel,  and  connects  the  external 
with  the  internal  flues.  The  narrow  part  of  the  spark  arrester  is  })Iaced 
ovei  the  exhaust  pipes  in  such  a  way,  as  to  arrest  the  sparks,  but  admit 
the  free  passage  of  the  exhaust  steam  through  the  open  stack  to  the  ex- 
ternal atmosphere.  This  improvement  is  simple  and  durable,  requiring 
few  repairs  except  to  renew  the  wire  netting  about  once  a  year. 

D  is  an  arrangement  for  increasing  and  diminishing  at  pleasure  the 
eflect  of  the  blast  from  the  exhaust  steam.  It  consists  of  a  short  straight 
pipe,  permanently  fastened  to  the  top  of  ihe  heating  chamber,  and  an- 
other of  equal  lengtli,  which  slides  over  it.  A  light  iron  stand  as  high 
as  it  is  des.irable  to  raise  tb-e  outside  pipe  is  placed  on  one  side,  with 
grooved  pulleys  at  the  top  aind  bottom  ;  a  small  wire  cord  is  made  fast 
to  the  bottom  of  the  outside  pipe,  and  passed  over  the  upper  pulley  and 
under  the  lower  one,  and  thence  back  to  a  small  winch  placed  on  the 
end  of  the  boiler,  ci  ivvenient  to  the  fireman.  On  the  side  of  Ihe  pipe 
opposite  the  cord  attachment,  is  a  friction  roller,  to  prevent  the  pipe  from 
jamming  while  being  raised  and  lowered.  When  the  blast  needs  increas- 
ing, the  fireman  raises  the  stack  by  turning  the  winch,  and  fastens  it  by 
a  pawl  to  prevent  it  from  sliding  down  again,  till  the  coal  is  thoroughly 
ignited.  When  sufficient  steam  is  raised  and  the  tire  burns  clearly,  the 
winch  is  loosened,  and  the  stack  lowered  by  its  weight  to  its  former 
position.  It  will  he  seen  that  the  stack  may  be  secured  at  any  point, 
between  fhe  lowest  and  highest  elevation,  so  as  to  secure  a  regular  draft 
adapted  to  the  requirements  of  the  engine. 

This  arrangement  possesses  some  advantages  over  the  usual  method 
of  increasing  and  diminishing  the  orifice  of  the  exhaust  pipe  to  regulate 
the  blast,  because  the  power  of  the  cylinder  is  not  aflected  by  it ;  nor 
does  it  influence  the  vertical  passage  of  the  exhau.st  steam;  it  is  not  lia- 
ble to  get  out  of  order,  and  can  be  readily  repaired  or  renewed. 
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Experiments  with  Bessemer''s  Iron  Process.^ 

[From  the  Oflicial  Report  of  a  paper  read    by  Dr.  Stevenson  Macadam,  F.  R.  S.  E., 
at  the  Royal  Scoltit;li  Society  of  Arts.] 

Several  experiments  have  been  recently  undertaken  on  tlie  laro;e  scale 
at  the  Dundyvan  Iron  Works  and  Coats  Malleable  Iron  Works,  near 
Glasgow.  The  furnace  employed  at  Dundyvan  was  composed  of  iron, 
lined  with  fire-clay,  and  it  was  charged  with  13cwt.  1  qr.  and  8  lbs.  of 
No.  2  pig-iron,  whilst  the  air  (cold  blast)  was  forced  in  under  a  pressure 
of  15  lbs.  on  the  square  inch.  The  iron  commenced  to  boil  immediately, 
followed  by  sparks  and  flame,  and  the  production  of  much  slag  or  cinder, 
which  caused  the  furnace  to  overflow  occasionally.  The  blast  was  con- 
tinued for  eighty-nine  minutes,  during  which  time  the  scintillations,  jets 
of  flame  and  slag,  continued  to  be  evolved.  The  furnace  was  tapped,  and 
the  iron  run  into  moulds.  The  quamity  of  metal  found  in  the  moulds 
was  only  3  cwt.  3  qrs.  2  lbs.,  which,  added  to  that  thrown  out  during 
the  operations,  viz  :  1  cwt.  3  qrs.  12  lbs.,  gives  5  cwt.  2  qrs.  14  lbs.  as 
the  entire  weight  of  pure  iron  obtained  from  the  experiment.  It  may  be 
mentioned  that,  after  half  an  hour,  the  pressure  of  air  gradually  decreas- 
ed to  5  lbs.,  owing  to  the  enlargement  of  the  mouths  of  the  tuyeres,  but 
the  latter  pressure  was  still  found  sufficient  to  penetrate  the  molten  mass. 
The  time  employed  in  this  experiment  was  unnecessarily  long,  and  un- 
doubtedly was  the  cause  of  so  much  of  the  iron  being  biirned  away.  The 
loss  was  nearly  two-thirds  of  the  original  amount,  being,  in  round  num- 
bers, 8  parts  out  of  13.  The  iron  obtained  was  very  crystalline  and 
brittle,  and,  when  attempted  to  be  rolled,  at  once  proved  itself  to  he  hoi 
short.  An  attempt  was  made  to  anneal  this  iron,  by  raising  it  to  a  red 
heat,  and  then  very  slowly  cooling  it  ;  as  also  by  keeping  the  mass  at  a 
red  heat  for  sixty  hours,  and  then  lowering  the  temperature  very  gra- 
dually ;  but  both  attempts  failed  in  giving  other  than  a  highly  crys- 
talline and  brittle  product.  At  Coats  Malleable  Iron  Works,  a  circular 
furnace,  built  of  fire  brick,  was  employed,  which  was  charged  with  7 
cwt.  of  No.  1  pig  iron.  The  cold  blast,  under  a  pressure  of  12  lbs., 
which  decreased  to  5  lbs.,  was  forced  through  the  metal  for  thirty  minutes. 
The  usual  display  of  sparks,  flame,  and  slag  was  observed,  and  the  furnace 
being  tapped,  the  iron  ran  into  moulds.  The  product  or  bloom  was  highly 
crystalline  and  brittle  when  heated  and  rolled;  as  also,  when  reheated  and 
re-rolled,  the  rods  obtained  from  the  first  and  second  rollings  still  retained 
this  crystalline  and  brittle  character.  This  iron  was  cold  short.  Another 
trial  with  No.  1  pig  iron,  subjected  to  a  stream  of  air  for  twenty-four 
minutes,  gave  a  similar  result  ;  the  successive  rollings  not  yielding  an 
iron  of  a  tough  character,  or  fibrous  texture.  It  is  worthy  of  consider- 
ation that  the  quality  of  pig  iron  used  in  these  experiments  was  "No.  1" 
at  Coats,  and  "No.  2"  at  Dundyvan.  These  varieties  are  more  fusible 
than  the  others,  contain  more  carbon,  command  a  higher  price  in  the 
market,  and  are  generally  used  by  the  founder,  and  not  by  the  puddler. 
The  varieties  "Nos.  3  and  4"  are  generally  used  in  the  conversion  of 
pig  iron  into  bar  iron.  One  trial  has  been  (nade  at  Coats  on  No.  4  pig 
iron,  but  in  fifteen  minutes  the  metal   settled  down  in  the  furnace  ;  and 
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though  it  was  immediately  tapped,  yet  the  iron  did  not  run  ofT,  and  the 
furnace  was  taken  to  pieces  to  liberate  its  iron  prisoner. 

To  a  certain  extent,  the  ordinary  refinery  furnace  is  the  equivalent  of 
the  Bessemer  furnace,  as  it  is  quite  possible  for  all  the  impurities  con- 
tained in  pig  iron  to  be  got  rid  of  in  the  refinery  furnace,  with  the  single 
exception  of  the  carbon.  Moreover,  when  the  pig  iron  is  placed  in  the 
Bessemer  furnace  for  a  siiort  time,  in  place  of  the  ordinary  refinery,  and 
thereafter  introduced  into  the  puddling  furnace,  a  very  superior  bar  iron 
is  the  result,  as  proved  by  an  experiment  conducted  on  a  somewhat 
large  scale  at  Coats  Malleable  Iron  Works. 
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Proceedings  of  the  Stated  Monthly  Meeting,  May  21,  1857. 

John  Agnew,  Vice  President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  Letter  was  read  from  the  Polytechnic  Institute,  of  the  Kingdom  of 
Bavaria. 

Donations  to  the  Library  were  received  from  The  Commissioners  of 
Patents,  and  from  the  Statistical  Society  of  London  ;  The  r'6lYtv-'chnic 
Institute  of  Bavaria,  Munich  ;  L.  A.  H.  Latour,  Esq.,  INIontreal,  Lower 
Canada  ;  J.  Ross  Snowden,  Esq.,  Dr.  H.  Hartshorn,  and  Prof.  B.  H. 
Rand,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute, 
were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the  month 
of  April  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Three  resignations  of  membership  in  the  Institute  were  read  and 
accepted. 

Candidates  for  membership  in  the  Institute  (3)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (3)  were  duly  elected. 

Mr.  H.  Howson  exhibited  and  explained  the  following  models — 
Harvester  Rake,  by  Samuel  Comfort,  Jr.,  Morrisville,  Pa.  This  inven- 
tion is  applicable  to  the  M'Cormic,  Ketchum,  and  similar  class  of  Har- 
vesters. 

The  apparatus  is  free  from  the  rubbing  surfaces  common  to  the  devices 
used  for  a  like  purpose.  It  is  a  most  ingenious  contrivance,  and  one 
containing  mechanical  movements  of  an  entirely  novel  character. 

Harvester,  by  Samuel  Comfort,  Jr.,  patented  March  l8th,  1856.  The 
novelty  of  this  Harvester,  consists  in  the  employment  of  an  endless  chain 
of  cutters,  which  pass  over  the  top  of  the  cutter  bar  a  sufficient  height 
to  allow  the  grain  to  fall  below  the  same.  A  further  novelty  consists  in 
a  series  of  bent  or  twisted  springs,  which  act  on  the  blades  as  they  tra- 
verse a  recess  in  the  cutter  bar,  in  such  a  manner,  as  to  increase  their 
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cutting  effect.  This  Harvester  was  put  into  successful  operation  last  sea- 
son, and  found  to  be  remarkably  light  and  easy  as  regards  draft. 

Rotary  Harvester  Rake,  by  Samuel  C.  Longshore,  Bucks  County,  Pa. 
The  object  of  this  invention,  is  to  deposit  the  grain  or  grass  in  swathes. 
This  rake  is  of  a  very  novel  character,  and  if  found  successful  will  prove 
of  great  value  to  farmers. 

Rotary  Cow  Catcher,  by  William  Braddock,  of  Medford,  N.  J.  The 
rotating  cone  is  substituted  for  the  ordinary  permanent  grated  cow  catcher, 
tor  the  double  purpose  of  throwing  the  cows,  &c.  on  one  side  of  the 
track,  and  preventing  the  fracture  of  their  limbs  which  are  apt  to  be- 
come entangled  in  ordinary  cow  catchers.  The  operations  of  this  con- 
trivance are  assisted  by  a  curved  shield  in  front. 

Furnace  Grate,  by  Richard  Van  Velthoven,  of  Philadelphia.  The 
object  of  this  invention,  is  to  avoid  the  necessity  of  raking  out  the  ashes 
which  collect  at  the  back  of  the  furnace,  through  the  front  of  the  same. 
It  consists  of  a  simple  drop  or  swivel  grate,  under  the  command  of  the 
attending  engineer.  By  using  this  contrivance  there  can  be  no  necessity 
of  disturbing  the  fuel  on  the  front  portion  of  the  grate,  and  consequently, 
a  great  saving  of  time  and  labor  is  effected. 

Model  for  converting  Rotary  into  Reciprocating  movement,  by  Samuel 
C.  Longshore,  Bucks  County,  Pa.  This  contrivance  is  intended  to  im- 
part a  reciprocating  motion  to  the  cutters  of  harvesters,  saw  mills,  &c. 
The  principle  is  not  claimed  as  new,  but  only  the  general  arrangement. 

Mr.  Howson  also  showed  a  Gas  Lighting  Lamp,  Invented  by  Abel 
Wilson,  of  Frankford,  Pa.,  and  some  specimens  of  Ornamental  Knitted 
Fabric,  made  by  a  machine  invented  by  Joseph  Vickerstaff",  of  Philadel- 
phia. 

Dr.  Rand  exhibited  specimens  of  sugar  from  the  Imphe  or  African 
Sugar-cane  ;  also  a  specimen  of  spirits  obtained  from  the  same. 

Specimens  of  Garrett's  Composition  Metal  for  lining  shaft  journals, 
were  presented  to  the  notice  of  the  members. 

It  is  said  to  possess  all  the  anti-friction  qualities  of  the  composition 
known  as  Babbett's,  with  the  greater  additional  advantage  of  requiring 
about  twice  the  heat  to  melt  it,  which  will,  no  doubt,  recommend  it  to 
the  favorable  consideration  of  those  engineers  who  sometimes  melt  out 
a  box.  It  is  composed  of  zinc,  copper,  and  antimony  ;  the  first  metal 
predominating  largely.  In  filling  the  brasses,  which  are  recessed  in  the 
usual  way,  they  are  heated,  and  the  metal,  which  should  be  just  above 
the  melting  point,  is  poured  in,  and  after  setting,  is  hammered  to  close 
all  the  cavities,  should  any  be  left  after  filling.  The  metal  is  hard  and 
close,  and  is  said  to  answer  its  purpose  excellently.  Upon  the  Baltimore 
and  Ohio  Railroad  it  has  been  in  use  for  several  months  with  satisfac- 
tory results;  and,  Messrs.  Merrick  &  Sons  have  lined  the  boxes  of  the  U. 
S.  Steamer  Wabash  with  it.  A  fair  comparison  of  the  qualities  of  Garrett's 
and  Babbett's  will  thus  be  made,  as  the  five  other  steamers  last  built  by 
the  Government,  were  furnished  with  Babbett's  metal  for  all  the  journals. 
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Report  on  Mr.  Seth  E.  Window's  Safety  Can  and  Lamp  for  Spirit-gas. 

The  CooiTiittee  on  Science  and  the  Arts  constiliifed  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arls,  to  whom  was  referred 
for  examination  a  Safety  Can  and  Lamp  for  Spirit-gas,  invented  liv  Mr.  Sktii  E.  VA'iss- 
low,  of  Philadelphia,  Pcnn., 

Report: — That  the  itnprovement  claiined,  consists  in  the  use  of  a 
■wire  gauze  diaphragm  of  conical  form  extending  from  the  mouth  inward 
like  a  bag.  The  gauze  for  the  can  is  double  for  greater  safety  ;  the 
gauze  in  the  lamp  is  single  only,  and  is  perforated  btlow,  the  lampwick 
passing  through  the  orifice.  The  can  has,  moreover,  an  air-tube  passing 
from  the  spout  near  its  moulh  to  the  body  of  the  can  just  under  the  cork, 
so  that  the  fluid  may  be  poured  steadily  without  removing  the  cork. 
This  is  not,  however,  claimed  as  new. 

Diaphragms  of  wire  gauze  so  well  known  and  so  long  used  for  the 
purpose  of  preventing  the  propagation  of  explosions,  have  been  hereto- 
fore employed  in  burning  fluid  lamps  and  cans  in  one  of  two  forms; 
either  as  plane  transverse  diaphragms  stretching  across  the  neck  below 
the  stopfter,  which  present  a  very  small  surface  for  the  pjissage  of  the 
fluid,  and  are  liable  to  be  clogged  by  sediment,  and  to  be  broken  by 
thrusting  the  cork  too  far  in,  or  by  other  violence;  or  in  lamps,  as  cylin- 
ders extending  from  the  top  to  the  bottom  of  the  lamp,  within  which 
the  lamp-wick  is  contained.  This  latter  form  allows  too  much  space  for 
the  fluid  within  it,  and  an  explosion  may  be  sufficiently  viokmt  to  tear 
the  gauze,  or,  although  not  extending  to  the  liquid  in  the  body  of  the 
lamp,  may  yet  lead  to  serious  damage. 

This  cannot  be  the  case  with  the  conical  diaphragms,  which,  although 
simple,  yet  appear  to  the  Committee  to  be  a  new  and  valuftble  improve- 
ment, adding  materially  to  the  safety  of  these  very  useful  household 
utensils. 

By  order  of  the  Committee, 

Philadelphia,  April  9th,  1857.  William  Hamilton,  .flduary. 


Report  on  Mr.  James  Cochran''s  non-wasting  and  non-freezing  Hydrant. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination,  "a  non-wasting  and  non-freezing  Hydrant,  invented  l»y  Mr.  James 
Cochran,  of  the  City  of  New  York, 

Report  : — That  they  have  examined  the  above  named  hydrant,  and 
find  it  constructed  as  follows:  A  hollow  cast  iron  body  i,  into  which  the 
feed  pipe  h,  enters  near  the  bottom,  containing  an  immovable  concave 
iron  plate,  and  to  which  is  attached  a  disk  of  gum  elastic,  e,  acting  as 
a  movable  bottom  ;  under  this  is  a  convex  piece  of  ca!>t  iron,  D,  also 
movable,  which  is  attached  by  means  of  an  iron  yoke  c,  and  cranks  to 
a  vertical  rod  u,  and  it  to  a  lever  handle  a,  at  the  lop  of  said  cast  iron 
frame. 

The  supply  and  exit  pipes  enter  through  the  immovable  concave  plate 
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into  the  box,  formed  by  the  plate  and  gum  disk,  so  that  all  the  water 
])asse,s  through  this  box. 

Upon  the  supply  is  constructed  a  conical  tap,  so 
arranged  that  tlie  water  enters  at  one  end  in  the 
direciion  of  the  taper,  and  is  discharged  through 
a  rectangular  port  in  the  side,  which  isf-inch  long 
and  ;|-inch  wide,  so  that  a  Very  small  motion  of 
the  tap  will  open  or  close  it  entirely.  The  water 
acting  in  a  longitudinal  direction  of  the  tap,  as  the 
tap  wears  by  use,  it  is  intended  to  be  kept  tight 
by  the  pressure  of  the  water.  'I'his  tap  is  attached 
by  a  combination  of  links  and  pinions  to  the  yoke 
and  rod  before  named.  The  handle  is  a  lever  of 
the  second  oriier  with  fulcrum  at  end,  and  the  ver- 
Zl  tical  rod  is  attached  by  means  of  a  small  rock  shaft, 
so  that  by  raising  the  handle  the  rod  moves  in  the 
same  direction.  By  raising  the  handle,  the  rod 
raises  the  convex  plate,  and  it  the  gum  ;  and  after 
moving  about  one  inch,  the  tap  is  opened  and  the 
water  commences  to  flow.  By  letting  go  the  han- 
dle the  weight  of  the  rod,  yoke,  &c.,  together  with 
the  pressure  of  the  column  of  water,  draws  it  down 
and  closes  the  l)ydrant. 

'l"he  pressure  of  the  cast  iron  plate  being  taken 
from  the  bottom  of  the  gum  disk,  the  weight  of  the 
water  from  disk  to  point  of  exit  is  intended  to  press 
it  down,  anil  the  capacity  of  the  box  being  twice 
as  great  as  the  exit  pipe,  it  empties  the  pipe,  and 
the  water  returns  again  into  the  box. 

Upon  opening  the  hydrant  by  raisino^  the  handle, 
the  convex  plate  is  caused  to  ascend  and  press 
against  the  gum  disk,  tbrces  the  water  contained 
in  the  box  into  the  exit  pipe,  and  a  continuous 
stream  follows.  The  tap  is  so  arranged  that  it  does 
not  open  until  the  disk  has  nearly  reached  its  height, 
so  that  the  water  in  the  box  is  thrown  into  the  pipe 
before  more  is  admitted. 

It  is  claimed,  that  this  hydrant  can  be  repaired 
without  digging  it  up,  which  if  so,  is  certainly  a 
very  desirable  object  gained.     The  iron  post  or 
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hydrant  is  encased  in  a  wooden  box,  which  will  not  require  repairing 
oftener  than  an  ordinary  hydrant. 

When  the  supply  pipe  and  gum  box  is  placed  a  sufficient  depth  below 
the  surface,  (say  about  five  feet,  which  is  the  depth  the  ground  has 
sometimes  frozen,)  as  there  is  no  waste  above  the  box,  it  is  impossible 
to  freeze. 

In  conclusion,  the  Committee  take  pleasure  in  recommending  it  as  an 
ingenious  contrivance,  and  worthy  of  trial. 

By  order  of  the  Committee, 
Philadelphia,  April  9th,  1857.  William  Hamilton,  Actuary. 
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iprovetncnt  in  Ship's  Windlass, 

—  Cutting  Metals, 

—  Equatorial  Sextant, 

—  OJoinetres, 

—  Railroad  Car  Brake, 

—  Railroad  Station  Indicators, 

—  Rocking  Chairs, 

—  Spading  Machines,     . 

—  Husking  Corn,   . 

—  Musical  Instruments, 

—  Draft  Accelerator  for  Steamers, 

—  Railroad  Car  Brakes, 

—  Making  Rope, 

—  Catch  for  India  Rubber  Shoes, 

—  Fishing  Implement, 

—  Looms,     • 

—  Rakes  for  Reapers, 

—  Burglar's  Alarm, 

—  Lubricator, 

—  Spring  Frame  for  Packages, 

—  Unil'g  Mortis"g  Chisel  to  Mandrel 

—  Trowels, 

—  Cotton  Gins, 

—  Husking  Corn,  . 

—  Chain  Pumps, 

—  Hay  Rakes, 

—  Sewing  Machines, 

—  Starting  &  Stop'ng  Water  whceb, 

—  Throstle  Spinning  Machines, 

—  Weaving  Long  Warps, 

—  Sewing  Machines, 

—  Heating  or  Cooking  by  Gas, 

—  Stirrups  for  Riding  Saddles, 

—  Sawing  Marble  and  Stone,     . 

—  Sawing  Mills, 

—  Drain  Tile  Machine, 

—  Fabric  for  Underlaying  Carpets, 

—  Power  Looms,    . 

—  Shutter  Fastener, 

—  Crushing  Rollers  for  Ores,  &c., 

—  Cider  Mills, 

—  Tool  for  'i'cnoning,  &c., 

—  Railroad   Car  Brakss, 

—  Anti-frost  Faucet, 

—  Steam  Drag, 

—  Steering  Ships, 

—  Draining  Machines, 

—  Door  Knob  Spindles, 

—  Door  Fastener,    . 

—  Diaphragm  Fluid  Metre, 

—  Sleeve  Fastener, 

—  Sugar  Draining, 

—  Harvesting  Grain, 

—  Holder  for  Slat  Blinds, 
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Hiram  Groves, 

. 

ib. 

Peter  C.  Guion, 

ib. 

Dennis  Harrigan, 

, 

ib. 

.lohn  Harris, 

ib. 

Nathaniel  Hayward, 

ib. 

Elmore  Horbon, 

ib. 

Lucius  .1.  Knowles, 

. 

ib. 

Pells  Manny, 

ib. 

W,  M'Clachlan,  ass'd 

to 

R.  Livingston, 

ib. 

James  F.  Monroe, 

24 

Henry  B.  Osgood, 

ib. 

,  Joseph  R.  Perry, 

ib. 

L.  D.  Phillips, 

, 

ib. 

Wilson  A.  Purdom, 

ib. 

Joshua  Perkins, 

. 

ib. 

John  Robingson, 

ib. 

Thomas  R.  Roach, 

ib. 

S.  H.  Roper, 

ib. 

David  M.  Tyler,     . 

ib. 

Joel  Smith, 

25 

John  C.  Smith, 

. 

ib. 

Isaac  M.  Sintjcr, 

ib. 

William  F.  Shaw, 

. 

ib. 

Richard  Trussell, 

ib. 

George  J.  Wardwell, 

, 

ib. 

A.  S.  Walbridge, 

ib. 

T.  Maycock,  ass'd.  to  self  &  H.  Rice, 

26 

W.  S.  Pratt,  ass'd.  to  . 

.  S 

.  C.  Thursby, 

ib. 

A.  Smith  &  H.  Skinner, 

ib. 

David  M.  Lawrence, 

. 

ib. 

William  H.  Plumb, 

. 

ib. 

Benjamin  Mackerly, 

. 

ib. 

Alfred  Tippet, 

ib. 

Francis  Armstrong, 

ib. 

Frederick  H.  Bartholomew, 

ib. 

George  Bradley, 

ib. 

'i'homas  Carr, 

27 

J.  Colo  &  A.  Little  0. 

w 

all, 

ib. 

A.  Cooley,  ass'd.  to  R. 

Terry  &  A.  Cooley 

ib. 

Logrand  Crofoot, 

ib. 

J.  H.  Darlington  &  W 

m. 

Piprr, 

ib. 

John  P.  Derby,       . 

ib. 

Gustavus  Fincken, 

. 

ib. 

George  F.  Foote,  . 

. 

ib. 

William  L.  Gallaudet 

. 

ib. 
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55.  Improvement  in  Steam  Boilers, 

56. Draft  of  House  Furnaces, 

67. Candle  Mould  Machine, 

58. Grain  and  Grass  Harvesters, 

59. Handling  Heated  Plates,     . 

(iO. Ventilating  Ships,  &c., 

61. Wagons, 

62. Valve  for  Hydrants, 

63. Hanging  Reciprocating  Saws, 

§4. Preparing  Ratan  for  Umbrellas, 

65 Cutting  Files, 

66. ■  Clothes  Dryers, 

67. Medical  Respirator, 

68. Slicing  Apples, 

69. Washing  Machines, 

70. Cleaning  India  Rubber, 

71. Breech-Loading  Fire  Arms, 

72. Heat'g  Feed-water  of  Locomot's, 

73, Breech-Loading  Guns,         . 

74. Gas  Regulator, 

75. Mill  Stone  Dress, 

76. Gas  Retort  Fastening, 

77. Fire  Arms, 

78. Weather  Strip  for  Doors,     . 

79. Cutting  Vegetables, 

80. Harvesters, 

8L  Paring  Apples,  &c., 

82. Excavators, 

83. •  Manufacture  of  Iron  and  Steel, 

84. Smelting  Iron  Ore,    . 

85. Attach'g  Centre  Boards  toVes'ls, 

86. Polishing  Glass, 

87.  Sawing  Marble,         . 

88. Burglar  Proof  Safe, 

89.  Cleaning  Grain,         i 

90. Latch  and  Ivock, 

91. Lee-boards  for  Vessels, 

92. Propeller  Shafts, 

93.  Steam  Boilers  and  Kettles, 

94. Bedstead  Fastenings, 

95.  Melodeons, 

96. Stave  Jointer,  . 

97. Cotton  Gins,     . 

98. Binder  for  Grain  Harvesters, 

99. 

100. Lubricating  Car  Axles,  &c., 

101.  Bleaching  Process, 

102. Boring  and  jMortising  Machine, 

103. Tail-piece  for  Violin,  &c., 

104. Grain  Separators  &  Conveyors, 

105. Paring  Apples, 

lOfi. Lumber  Feeding  RolIerSj 

107. Tailors'  Pressing  Machines, 

108. Stuffing  Horse  Collars,         i 

109.  ■ Cutting  Fluted  Mouldings, 

110. Printing  Presses, 

111. Fourneyron  Turbine  Wheel, 

112. Treating  Feldspar  for  Manure, 

113. Alcohol  Cooking  Apparatus, 

1 14. .  Boxes,  Axles,  &c.,    . 

115. Polishing  Leather  &  Harness, 

116. Curry  Combs, 

117. Backgammon  &  Checker  Boards 


John  C.  Harris,                    .  27 

S.  L.  Hay  and  H.  B.  Osgood,  .              28 

August  Hengstenberg,       .  ib. 

Moses  G.  Hubbard,  .              ib. 

G.  W.  Hyatt,                        .  ib. 

Rudolph  Knecht,  .  .             ib. 

Henry  Kruse,                       .  ib. 

Robert  Lawson,      .  .             ib. 

George  D.  Lund,                  .  ib. 

James  W.  Martin,  .             ib. 

Charles  Miller,                     .  ib. 

Samuel  Morrill,      .  .              ib. 

Edwin  M.  Murphy,            .  ib. 

Ephraim  L.  Pratt,  .              ib. 

Ira  Reynolds,                        .  29 

T.  Sault,                 .  .             ib. 

Gustave  Scharffe,                 .  ib. 

John  R.  Sees,         .  ,              ib. 

Christian  Sharps,                 .  ib. 

W.  G.  Sterling.       .  .              ib. 

Thomas  B.  Stout,                .  ib. 

William  H.  St.  John,  .              ib. 

William  Taggart,                .  ib. 

Reuben  Wight,       .  .             ib. 

Jacob  Geiss  &  Jacob  Brosius,  ib. 

Alvin  Bullock,        .  .30 

E.  L.  Pratt,  ass'd.  to  L.  Harrington,  ib. 
J.  F.  Willey,  ass'd.  to  self  and  others,  ib. 
Henry  Bessemer,  .  ib. 
Henry  Bessemer,  .  .  ib. 
George  S.  Burrows,  .  ib. 
Phineas  Burgess,  .  .  ib. 
Wm.  Dobson  Gallaher,  .  ib. 
R.  G.  Holmes  &  W.H.  Butler,  .  31 
Chase  B.  Horton,  .  ib. 
William  A.  Ives,  .  .  ib. 
Augustus  Jouan,  .  ib. 
Augustus  Jouan,  .  .  ib. 
A.  Lapham,  ass'd.  to  self  &  S.  Wilkes,  ib. 
Spencer  Lewis,  .  ,  ib. 
La  Fayette  Louis,  .  ib. 
Barnet  McKeage,  .  .  ib. 
C.  A.  McPhetridge,  .  ib. 
C.  A.McPhetridge,  .              ib. 

ib. 

Pierre  Proust,                       .  32 

Julius  A.  Roth,      .  .             ib. 

a.  H.  Stevens,                      .  ib. 

Charles  M.  Zimmerman.  .  ib. 
J.  A.  Lyndall,  ass'd.  to  Cyrus  Roberts,  ib. 
C.  P.  Carter,  ass'd.  to  L.  Harrington,       ib. 

Josiah  B.  Pomroy,  .             ib, 

C.  W.  Williams,                  .  ib. 

Joseph  Albright,  .  .  ib. 
J.  Anderson,  J.  M'Laurin  &  J.  Bryant,   33 

F.  L.  Baily,  .  .  ib. 
Stephen  K.  Baldwin,  .  ib. 
Charles  Bickeli,  .  .  ib. 
Thomas  G.  Clinton,  .  ib. 
David  Gumming,  .  .  ib. 
William  Crane,  .  ib. 
Evan  L.  Evans,  .  .  ib. 
Edwin  0.  Goodwin,            .  ib. 
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118.  Improvement  in  Cotton  Yarns. 

1 19. Planing  Metal, 

120. Sewing  Machines,     , 

121. Making  Spokes  by  Hand, 

122. Carriages, 

12.3. Turning  Boot  Legs, 

124. Fire  Arms. 

125. Traveling  Trunks,     . 

126. Scaling  Cans,  &c., 

127. Disk  for  Shelling  Corn, 

128. Edge  Keys  for  Boot  Soles, 

129. Gas  Cock  &  Swinging  Joint, 

130. Tubular  Condensers  &  Heaters, 

131. Raking  Attachm't  for  Harvest'rs 

132. Cut-olfs  for  Steam  Engines, 

133. Hoisting  Coal, 

134.  Harvesters, 

135. Hand  Corn  Planters, 

136. Sewing  Machines,     . 

ADDITIOXAI,    IMl'ROVBMEXTS. 


George  G.  Henrv,                             .  33 

William   W.  Hubbard,       .  34 

A.  F. Johnson,       .                          .  ib. 

Edward  Julier,                      .  ib. 

Cieorge  Kenney,     .                           .  ib. 

M.  C.  Chamberlin  &  W.  Filkins,  ib, 

Alexander  lyC  Mat,    •          .  ib, 

Samuel  W.  Phelps,                           .  ib. 

Aurolius  M.  Purncll,           .  ib. 

Jeremiah  P.  Smith,                          .  ib, 

George  C.  Todd,                  .  ib. 

Charles  F.  Thicme,                          .  35 

Uel  West  and  Abner  Mills,  ib. 

jWilliam  Whitely,  Jr.,                      .  ib. 

William  Wright,                 .  ib. 

J.  C.  White  &  R.  Hav,                  .  ib. 

J.  A.  Moore  &  A.  H.  Patch,  ib. 
'J'.A. Chandler,  ass'd.  to  self  &  H.Herrick,  ib. 
W.  C.  Watson,  ass'd.  to  self  and  others,  ib. 


1.  Improvement  in  Rotary  Brick  Mach's,  George  Crangle, 

George  Esterly, 


Harvesting  Machines, 

KE-ISSUES. 

1.  Improvement  in  Cutting  Shoe  Pegs, 

2. Sewing  Machines, 

3. Nut  Machines, 


Stephen  K.  Baldwin, 

E.  Townscnd,  ass'd.  to  A.  Swingle, 

Robert  Griffiths,     . 


35 

ib. 


36 
ib. 
ib. 


DESIGNS. 


1. 
2. 
3, 

4. 

5. 

6. 

7, 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
IG. 
17. 
18. 
19. 
20. 
21. 
22. 
23, 
24. 
25. 
26 
27 
28 


For  Stoves,     . 

Parlor  Stoves,     . 

Kitchen  Stoves, 

December,  1856. 

Improvement  in'Mop-Heads, 

Feeding  Paper  to  Presses, 

Hermctirally  Sealing, 

Wri.-itband  Fastener, 

Backing  Electrotype  Plates, 

Nut  Machines, 

Ovens,   . 

Planing  Machines, 

Harvesters, 

Rock  Drilling  Machine, 

Railroad  Chairs, 

Pentagraphs, 

Drying  Fibrous  Manufactures, 

Baby  Walker  and  Jumper, 

Expanding  Tap, 

Ice  Saw, 

Axle  Box, 

Syphon  a  Clapit, 

Converting  Motion, 

Rakes  for  Harvesting  Machines, 

Apply'g  Steam  &  Cut'ng  Wood, 

Wrenches, 

R.  R.  ('ar  Seats  &  Couches, 

R.  R.  Car  Scats  &  Couches, 

Vault  Covers,  . 

Grinding  Pajier  Stock, 

Bramalt  I'lariing  Wheel, 

Covering  Thread  with  Wool, 


J.  J.  Duly,  ass'd.  to  Fuller,  and  others,     36 
Elisha  Smith,         .  .  ib. 

S.  W.  Gibbs,  ass'd.  to  Wood,  and  others,  ib. 


Frederic  Allen, 

36 

Moses  S.  Beach,    . 

ib. 

Edwin  Bennett, 

ib. 

John  P.  Derby, 

ib. 

W.  Filmer  &  E.  Bookliout, 

37 

Robert  Griffiths,     • 

ib. 

John  P.  Hayes, 

ib. 

Jonatiian   P.  Grosvenor, 

ib. 

Stephen  R.  Hunter, 

ib. 

M.  and  J.  P.  Gore, 

ib. 

James  H.  Morley, 

ib. 

Henry  Neumeyer, 

ib. 

Horace  W" .  Peaslee, 

ib. 

E.  Y.  Robbins 

ib. 

H.  Stone  &  M.  B.  Cole,    . 

38 

Stephen  Scotton,    . 

ib. 

William  11.  Saunders, 

ib. 

Henry  M.  Walker, 

ib. 

Albin  Warth. 

ib. 

Jesse  Whitehead, 

ib. 

Job  White, 

ib. 

Orin  O.  Witherell. 

ib. 

Theodore  T.  Woodruff,     . 

ib. 

Theodore  T.  Woodruff. 

39 

T.  Floyd,  ass'd.  to  self  &  G.  H.  N 

erkin,  ib. 

V.  O.  Balcom  &  C.  H.  Hill, 

ib. 

Edwin  Jones, 

ib. 

Andrew  L.  Fuller, 

ib. 
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29.  Improvement  in  Steering  Ships, 
30. Casting  Metallic  Tubes, 

31. Hand  Stamp, 

32.  Feeding  Paper  to  Presses, 

33 Sail  Hanks, 

34. Alloy  Composition,     . 

35. Valve  Gear  for  Steam  Engines, 

36. Portable  Fences, 

37. Floats  for  Steam  Boilers, 

38. Hollow  Brick  or  Building  Blocks, 

39 Elliptographs, 

40, Gas  Burners, 

41. Cutting  Standing  Corn, 

42. Valves,  &c.,  in  Siplion  Rams, 

43. Mashing  Grain, 

44. Pocket  Lamps, 

45. Prairie  Fence  for  Stock-pen, 

46. Water  Gauges  for  Steam  Boilers, 

47. Teeth  for  Reaping  Machines, 

48. Potato  Diggers, 

49 Planing  Machines, 

50.  Machines  for  Forging  Iron, 

51. Approach-opening  Gate, 

52.  Nut  Machines, 

53. Preparing  Tannate  of  Lime, 

54.  Washing  Machines, 

55. Corn  Shellers, 

56. Lathes  for  Irregular  Forms, 

57. Churns, 

58. Harvesters, 

59 Rolling  Seeds  in  the  Earth, 

60. Cleaning  Carding  Engines,  . 

61. Cutting  Curved  Mouldings, 

63 Seed  Planters,     . 

63. Machines  for  Sticking  Pins, 

64. Cigars, 

65. Machines  for  Husking  Corn, 

66. Hydraulic  and  Steam  Engines, 

67. Churns, 

68. Machines  for  Husking  Corn, 

69. Stamping  Leather,  &c., 

70. Pumps  for  Steam  Boilers, 

71. Paging  Books,  &c., 

72. Bituminous  Liquids  for  Cement, 

/3. Seeding  Machines, 

74. Churns,    . 

75.- Candle  Dipping  Machine, 

76. Seed  Planters, 

77. Connecting  Tubes, 

78. Making  Cast  Steel,     . 

79. Making  Gutla  Percha  Cord, 

80. Prairie  Ploughs, 

81. Catching  Fish,  &c., 

82. Ploughs, 

83. Seeding  Machines, 

84. Charging  Locomotives  with  Air, 

85. Printing  Presses, 

86.  Cant  Hooks,  &c., 

87. Grinding  Saws, 

88.  Case  for  Padlock, 

69. Planing,  &c.,  Wooden  Hoops, 


David  W.  Smith,  .             39 

James  Smith,  Jr.,  .                          ib. 
(  N.  Ames,  ass'd  to  Boston  Hand  Stamp 

I           Company,  .                           ib. 

David  Baldwin,      .  .              89 

Henry  M.  Bonney,  .                          ib. 

Timothy  Brown,    .  .              ib. 

Alfred  S.  Beebe,  .                          ib. 

Robert  J.  Brown,    .  .              ib. 

William  S.  Blake,  .                          90 
,  M.  &  J.  H.  Buck  &  F.  A.  Cushman,       ib. 

James  W.  Campbell,  .                           ib. 

J.  Cornell  and  B.  McDougall,       .  ib. 

William  B.  Coates,  .                          ib. 

Erastus  W.  Ellsworth,  .              ib. 

Elie  Joseph  Hainaut,  .                           ib. 

Horace   L.  Hervey,  .              ib. 

Thomas  Hoge,  .                          ib. 

F.  A.Hoyt,             .  .             ib. 

M.  G.  Hubbard,  .                          ib. 

William  Mussehl,  .              ib. 

Hudson  Osgood,  .                          91 

Silas  S.  Putman,  .             ib. 

William  G.  Phillips.  .                          ib. 

Charles  Ratcliff,     .  •             ib. 

Obadiah  Rich,  .                          ib. 

Isaac  S.  Roland,     .  .             ib. 

Hamilton  E.  Smith,  .                          ib. 

Lemuel  Smith,       .  .             ib. 

Charles  A.  Shaw,  .                           ib. 

William  Tinker,     .  .             ib. 

Anson  Thompson,  .                          ib.' 

William  H.  Walton,  .             ib. 

John  J.  Westerficld,  .                            92 

Henry  Wyant,        .  .              ib. 

Charles  Atwood,  ib. 
W.  P.  Surgey,  ass'd.  to  C.  H.  Stanley,      ib. 

J.Taggart&L.  Grover,  ib. 

John  Underwood,  .                          ib. 

William  A.  Vetrees,  .              ib. 

Robert  Bryson,  .                          ib. 

Frederick  Berry,     .  .              ib. 

Erastus  W.  Ellsworth,       .  ib. 

R.  L.  Hawes,          .  .              ib. 

Willis  H.  Johnson,  .                           93 

James  M.  Kern,      .  .              ib. 

Goodrich  Lightfoot,  .                           ib. 

C.  A.  McPhetridge,  .             ib. 

Edwin  Moore,  .                          ib. 

Joseph  Nason,         .  .             ib. 
<  J.  Neville,  ass'd.  to  Damascus  Steel, 

I          Manufacturing  Company,  ib. 

James  Reynolds,  .                           ib. 

Marshall  Turley,    .  .             ib. 

Levi  Van  Hoesen,  .                         ib. 

George  Watt,         .  .              ib. 

Moses  D.  Wells,  .                           94 
S.  Carson,  ass'd.  to  American  R.R.M.Co.,  ib. 

C.  G.  Sargent  &  A.  Kcach,  ib. 

Mark  Allcutt.  •                          ib. 

Emanuel  Andrews,  .              ib. 

Solomon  Andrews,  .                           ib. 

Clark  H.  Brown,  .             ib. 
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90.  Improvement  in  Bake  Pans, 

91. Valve  Motion  for  St'm  Engines, 

92. Spring  Bolt, 

93. Pumj)s, 

94. Railroad  Car  Coupling, 

95. Skate  Runners, 

96. P'iltering  Faucet, 

97. Lifting  Jack, 

98. Sewing  Machines, 

99. Portable  Water  Mill, 

100. Portable  Field  Fence, 

101. Sewing  Machines,     . 

102 Ships'  Windlass, 

103. Grinding  Paper  Pulp, 

104. Paring  Apples, 

105. Boring  Machine, 

106. Photographic  Baths, 

107. Railroad  Cattle  Guard, 

108. Harvesting  Machines, 

109. Printing  Hat  Linings, 

110. Chimney  Cowls, 

111. Mowing  and  Reaping  Machine, 

112. Weaving  Shade  Cord, 

1 13 Grinding  Mill, 

114. .Metallic  Slats  for  Blinds, 

115. Reaping  and  Mowing  Machines, 

116. Wiring  Blind  Rods, 

117. Harvesting  Machiees, 

118. Springs  in  Upholstery, 

119. Apparatus  for  Coal  Oil, 

120. Cutting  and  Folding  Paper, 

121.  Wind  Mills,      . 

122. Reaping  and  Mowing  Machine, 

123. Drying  Grain  in  the  Mass,  . 

124. I'loughs, 

125. Cider  Mills,       . 

126.  Steam  Boilers, 

127. Printing  Presses, 

128. Braces  in  Grain  Cradles, 

129. Portable  Field  Fence, 

130. Folding  Paper, 

131. Rotary  Egg  Beaters, 

132. Stoves  and  Furnaces, 

133. Cutting  India  Rubber  Thread, 

134. Printing  Press, 

135. Looms, 

136. .Spring  Hinges, 

137.  Hoof  Expander, 

138. Mowing  Machines, 

139. Trimming  Card  Clothing, 

140. Bedstead   Fastenings, 

141. Ploughs, 

142. Paper  Pulp  Engine, 

143. Hemp  Brakes, 

144. Pointing  Shoe  Pegs, 

145. Sewing  Machines, 

140. Door  Fasteners, 

147. ■  Blacksmith's  Crane, 

148. Fluid  Metres,    . 

149. .Manufacturing  Hosiery, 

150. Railroad  Platform  Scales, 

151. Hot  .\ir  Furnaces, 

152. Breech  Loading  Fire  Arms, 


William  Beach, 

John  Butler, 

William  E.  Copcland, 

Jabez  Coney, 

Charles  Flanders, 

John  E.  Forbes,     . 

George  H.  Fox, 

Harvey  Gray, 

James  E.  A.  Gibbs, 

John  Heller, 

James  G.  Hunt, 

Lewis  Jennings,     . 

Peter  H.  Jackson, 

Joseph  Kingsland,  Jr., 

Horatio  Keyes, 

Samuel  Klahr, 

W.  and  W.  H.  Lewis, 

Joseph  T.  Mclntyre, 

Robej-t  J.  Morrison, 

William  Moultrie, 

Patrick  Mihan, 

Jerciuiah  W.  MuUey, 

Thomas  Nelson, 

Thomas  B.  Stout, 

J.  S.  Samson  and  W.  P 

Daniel  C.  Smith, 

Thaddeus  F.  St.  John, 

William  H.  Seymour, 

Wendell  Wright, 

R.  Shroder,  ass'd.  to  Russe 


94 
ib. 
ib. 
95 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
96 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
97 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
11  and  others,    ib. 


C.  Moore,  ass'd.  to  Sheldon  and  others,    ib. 


S.  W.  Rugglf  s,  ass'd.  to  S 
Thomas  D.  Burrall, 
John  C.  Pedrick, 
Jonathan  Adams,] 
Harry  Abbott, 
John  Armstrong, 
G.  H.  Babcock,  . 
William  W.  Ryan, 
William  B.  Burnett, 
Chauncey  O.  Crosby, 
R.  Collier,  ass'd.  to  self  an 
Theodore  Cook, 
Henry  Davenport, 
Piatt' Evans,  Jr., 
Andrew  L.  Fuller, 
John  T.  Garlick, 
C.B.  &  S.  Gelatine  &  A.J 
Andrew  M.  Hall, 
Edward  B.  Howe, 
Sandy  Harris, 
Jacob  Heckendorn, 
Josejjh  Kingsland,  Jr., 
Edward  W.  Lacy, 
Jesse  Ladd, 
William  \\.  Landfear, 
James  liCtort, 
William  Maher,  . 
William  Mason, 
William  H.  McNary, 
Lea  Pusev, 
John  H.  H.  Perkins. 


arrand 


Ruggles, 


d  A.  H 


Russell, 


98 
iln 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
<A9 
Reip,  ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib^ 
100 
ib. 
ib. 
ib. 
ih. 
ib. 
ih. 
ib. 
ill. 
ib. 


H.  Schroeder,L.Salew8ki,«$c.  W.Schmidt,  il>. 
3C» 
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153.  Improvement  in  Shirts, 

154. Tinner's  Shears, 

155. Corn  Shellers, 

156. Trusspads, 

157. Mattresses  and  Cusliions, 

158. Shafts  and  Axle  Trees, 

159. Hanging  Gig  Saws, 

160. Melodcons, 

161. Knitting  Machines, 

162. Lubricating  Spindle  Steps, 

163. Fountain  Pen, 

164. Portable  Head  Rests, 

165. Trimming  Bolts, 

166. Weighing  Scales, 

167. Reciprocating  into  Rotary  Mot'n 

168. Burning  Charcoal, 

169. Sizing  Hat  Bodies, 

170. Looms, 

171. Rakes  for  Harvesters, 

172. Cutting  Veneers, 

173. Carpenters'  Planes, 

174. Spring  Bed  Bottoms, 

175. Feeding  Paper  to  Presses, 

176. Horse  Fastenings, 

177. Harvesting  Machines, 

178. Seed  Planters, 

179. Sewing  Machines,     . 

180. Grinding  Paper  Pulp, 

181. Smoke  Consuming  Furnaces, 

162. Hay  Rakes, 

163. Callender  Rolls, 

164. Refrigerators, 

185. Sewing  Machines, 

186.  Sowing  Seed  Broadcast, 

167. Counting  Machines, 

ADDITIONAL  IMPROVEMENTS. 

1.  Lnprovement  in  Hubs  for  Carriages, 

2.  Breech  Loading  Fire  Arms, 

RE-ISSUES. 

1.  Improvement  in  Curry  Combs, 

2.  Marble  Sawing  Machines, 

3.  Sewing  Machines,     . 

4. Repeating  and  Needle  Gun, 

5. Repeating  and  Needle  Gun, 

6. Manufacturing  Carpets, 

7. Moulding  Planes, 

8. Gas  Fittings,     . 

DESIGNS. 

1.  For  Printing  Types, 

2. Cooking  Stoves, 

3. Cooking  Stoves, 

4. booking  Stoves, 

5. Parlor  Giates, 

6. Cooking  Stoves, 

7. Parlor  Cooking  Stove 

8. Metallic  Bedsteads, 

9. Floor  Cloths, 


S.  H.  and  J.  Strouse,         .  101 

Levi  Skeels,             .                          .  ib. 

Edgar  M.  Stevens,               .  ib. 

Sylvester  I.  Sherman,                      .  ib. 

Werner  Staufen,                  .  ib. 

Alfred  E.  Smith,     .                         .  ib. 

John  Stowell,                        .  ib. 

Gideon   O.  Spence,                          .  ib. 

Clark  Tompkins,                  .  ib. 

John  Welsh,           .                          .  ib. 

A.  F.  Warren,                       .  ib. 

Allen  B.  Wilson,  .  .  ib. 
W.Hannah,ass'd.  to  self  «&L.H.Bowen,  102 
E.  Sampson,  ass'd.  to  Vergennes  M.Co.,    ib. 

,  J.  W.  Gissinger  &  S.  Kelberg,  ib. 

A.  Grimes,  ass'd.  to  C.  Day,  .  ib. 
S.  H.  Gray,  ass'd  to  self  &  F.  Ives,  ib. 

B.  G.  Dawley,  ass'd.  to  Z.  Allen,  ib. 
S.  Comfort, ass'd.  to  E.  S.  Renwick,  ib. 
Joseph  H.  Goodell,  .  103 
Thomas  D.  Worrall,  .  ib. 
Elkan  Adicr,  .  ib. 
Moses  S.  Beach,  .  .  ib. 
James  Bolton,  .  ib. 
Joseph  Carpenter,  .  ib. 
N.  C.  Sherman  and  J.  Mason,  ib. 
A.  F.  Johnson  and  F.  A.Houghton,  ib. 
Joseph  Kingsland,  Jr.,  .  ib. 
John  Case  and  Isaac  Soules,  ib. 
John  J.  Squire,  .  104 
John  Worsley,  .  .  ib. 
Charles  Winship,  .  ib. 
Jerome  B.  Woodruff,  .  ib. 
E.  K.  Haynes,  ass'd  to  self  &  A.  Mowe,  ib. 
James  A.  Bazin,                  .  ib. 


Joseph  Smith,  .  104 

Abner  N.  Newton,  .  ib. 


William  Beach,  .                         105 

Jose  Toll,                 .  .             ib. 

Allen  B.  Wilson,  .                          ib. 

Edward   Lindner,  .  .             ib. 

Edward  Lindner,  .                          ib. 

John  G.  Macnair,  .             ib. 
T.  Worrall,  ass'd.  to  T.  D.  Worrall,          106 

Henry  A.  Chapin,  .                         ib. 


George  Bruce,         .  .  106 

S.  W.  Gibbs,  ass'd  to  McArthur  <fe  Co.,  ib. 
S.  W.  Gibbs,  ass'd.  to  Ball  &  Co.,  ib, 

G.  Smith  and  H.  Brown,  .  ib. 

John  T.  Davy,  .  ib. 

John  B.  Wicker-sham.  .  ib. 

A.Glominski,  ass'd.  to  Powers  andothers,ib. 
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January,  1857. 

I.  Improvement  in  Door  Springs, 

2. Grinding  Mills, 

3. Cross-cut  Sawing  Machines, 

4. Bullet  Moulds, 

5. Bosom  Studs, 

6. Fire  Hook, 

7. Filters  to  Supply  Pipes, 

8.  Upsetting  Tire, 

9. Mortising  Machine, 

1(1. VelQcin)eters  for  Vessels, 

1 1. Rotary  Shears,    . 

12. Animal  Traps, 

13. Traveling  Trunks, 

14. Joints  lor  Siieet  Metal, 

15 Hats, 

16. Adjusting  Circular  Saws, 

17. Folding  irmhrellas,      . 

18. Weather  Strap  lor  Doors, 

19.  Raking  Attachment  tor  Reapers, 

20. Ooss  Ties,  &c.,  tor  Railroads, 

21. Time  Pieces, 

22. Riding  Saddles, 

23. Wind  Director  for  WinJ-.Mills 

24. Buckles, 

25. Air  Heating  Furnaces, 

26.  Ships'  Cooking  Stoves, 

27. Extension  Table.s, 

28.  Valves  for  Steam  Engines, 

29. Rudders, 

30.  Carriages, 

31. Looms,     .  . 

32. 'i'aniiiiig  Hides, 

33. Anchors, 

34. Constructing  Stalls  for  Hor.se 

35.  Slide  Valves  of  Steam  Engin 

36. Measuring  Boards, 

37 .\rtificial  J^egs, 

38. Mdking  Shields, 

39. Reducing  Zinc  Ores, 

40. Making  Cop  Tubes, 

41. Cultivator  Teeth, 

42. Hemp  Brakes, 

43. Pumps,  . 

44. Fire  Ann, 

45. Cotton  Seed  Planters, 

46. Field  Fence, 

47. Weaving  Pile  Fabrics  DouM 

48. Maiiulacture  of  Hoes, 

49. Dies, 

50. Pumps, 

51. H.Uli  ig  Blacking  Boxes, 

52.  Knilung  Machines, 

53. Substitute  for  K.R.  Switches, 

54. Rifling  Ordnance, 

55. Regulator  for  Wind  Wheels, 

56. Burning  Fluid  Lamps, 

57. Stair  Cases, 

58. Platform  Scales, 


John  Broughton,  .                         107 

James  Culbertson,  .              ib. 

William  Cady,  .                            ib. 

T.  Campbell  and  H.  B.  Poorman,               ib. 

J.  Perly  Derby,  .                            ib. 

John  CJ.  Ernst,        .  .              ib. 

James  Fcrnald,  .                            ib. 

Russell  W.  Gates,  .             ib. 

Charles  Green,  .                            ib. 

A.  B.  Gray  and  A.  H.  Brown,       .  ib. 

Anson  Hardy,  .                          ib. 

C.  Jillson,                .  .              ib. 

Henry  Loewenberg,  .                         108 

J.  J.  Laubach,         .  ,              ib. 

Evan  .Morris,  .                            ib. 

Josiah  B.  Pomroy,  .              ib. 

L.  K.  Selden,  .                           ib. 

James  Smith,           .  .              ib. 

James  H.  Thompson,  .                          ib. 

Andrew  Teal,         .  .              ib. 

James  Tuorlinge,  .                           ib. 

Srth  Ward,               .  .               ib. 

Henry  S.  Wentworth,  .                      '    ib. 

George  P.  WoodrulT,  .             lOU 
^  J.  D.  Cireene  and  E.  Ivers,  ass'd.  to 

'(      Joseph  D.  Greene,  .                          ib. 
i  D.  S.  Beardsley,  ass'd.  to  self  and 

I       J.  D.  Umberfield,  .              ib. 

i  B.  Clark,  ass'd.  to  E.  L.  Ferguson  & 

(      C.  B.  Clark,  .                          ib. 

Cornall  Bradley,     .  .              ib, 

A.  B.  Grossman,  .                            jb, 

John  VV.  Cranncll,  .              ib. 

Francois  Durand,  .                          ib. 

Edwin  Daniels,      .  .              ib, 

Thomas  J^.  Dalton,  .                          ib. 

Henry  Eddy,           .  .             ib. 

Robert  11.  Fletcher,  •                         HO 

James  Jones,           .  ,              jb. 

Benjamin   W.  Jewett,  .                          ib. 

Orwell  H.  JN'eedham,  .              ib. 

Samuel  Wetherill,  .                            jb. 

^  IS'.  Wbitmore,  ass'd.  to  self  and  G. 

(       W.  Keene,  .                          ib. 

J.  P.  Crauier,  ass'd.  to  Hiram  Cramer,     ib. 

Samuel  H.  Little,  .                          ib. 

G.  W.  B.  Gedney,  .             jb. 

Ethan  Allen,  .                          I57 

VVm.  Badger,          .  .              ib. 

Seneca  II.  15>'nnett,  .                          jb. 

Erastus  B.  Bigelow,  .              jb. 

Samuel  Boyd,  .                               jb. 

Robert  Brayton,       .  .               ib. 

James  S.  Buriiham,  .                            ib. 

^\'illi am  and  Jasper  Cairns,  .              ib. 

Enoch  Colvin,  .                         153 

Jos.  T.  Davenport,  .              ib. 

Horace  H.  Diniick,  .                         ib. 

Joseph  Diinkley,    .  .              ib. 

M.  B.  Dyoit,  .                         ib. 

Augustus  Fjliaerfi,  .              ib. 

Thaddcus  Fairbanks,  .                           ib. 
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59.  Improvement  in  Sewing  Machines, 

60. Flour  Bolt  to  Grinding  Mill, 

61. Locomotive  Lamps, 

62. Brick  Machines,  . 

63. Opening  Gates, 

64. Sewing  Machines,     . 

65. Hay  Forks, 

66. Presses, 

67. Detecting  Counterfeit  Coin, 

68. Oil  Press, 

69. Hand  Looms, 

70. Harvesting  Machines, 

71. Cotton  Gins, 

72. Kolling  Tapering  Tubes, 

73. Nipple  Shields, 

74. Excavators, 

75. Burning  Fluid  Lamps, 

76. Tubular  Auger, 

77.  Hanging  Farm  Gates, 

78. Cotton  (Cultivators,    . 

79. Hub  Borer, 

80. Plan'g  shingles  or  taper'g  pieces, 

81. Mail  Axles  and  Hubs, 

82. Looms,  . 

83. Support  for  posts  of  field  fences, 

84. Sawing  Hoops, 

85. Tightening  Felloes  in  Wheels, 

86. ■  Seed  Planters, 

87. Corn  Planters,  , 

88. Locks  of  Fire  Arms, 

89. Size  of  the  Mouth  in  Planes, 

90. Reaping  and  Mowing  Machines, 

91. Screw-Feeding  Gear, 

92. Power  Looms, 

93. Hang'g,  &c.,  rcciprocat'g  Saws, 

94. Paring  and  Slicing  Apples, 

95.  Calendar  Clocks, 

96. Fastening  Rails  of  Iron  Fences, 

97. Artificial  Legs, 

98. Hanging,  &c.,  Muley  Saws, 

99. Oil  Pressing  Machinery, 

100. '  Stove  Thimbles  or  Deck  Irons, 

101, Mounting,  &c.,  Circular  Saws, 

102. Lathing  and  Plastering, 

103.  ■ Forming  Hat  Bodies, 

104. Planing  Sashes, 

105. Guides  for  Sewing  Machines, 

106. Making  Paper, 

107.  Forming  Bats  for  Felting, 

108. Centre-Vent  Water  Wheel, 

109. Artificial  Teeth, 

110. Sewing  Machines, 

111. Sawing  Machines, 

112. Sewing  Machines, 

113. Steam  Pressure  Gauges, 

1 14. Double  Pile  Carpets  and  Rugs, 

115. Treating  Photographic  Pictures, 

1 16. Grain  Separators, 

117.  Die  for  making  Spikes, 

118. Harvesters,  .  ? 

119. Cutters  for  Harvesters,  .      5 

120. Paring  Apples, 

121. Blast  Furnace, 


Milton  Finkle,  .  .  158 
Sanford  E.  Fitch  and  Theodore  Sharp,     ib. 

Lewis  A.  Hamblen,  .                           ib. 

Jacob  Hockman,    .  .159 

Royal  E.  House,  .                         ib. 

A.  F.  Johnson,        .  .              ib. 

William  Jones,  .                          ib. 

Rhodolphus  Kinsley,  ib. 

H.  Maranville,  .                          ib. 

Wm.  W.  Marsh,    .  .             ib. 

Stephen  C.  Mendenhall,    .  ib. 

Robert  J.  Morrison,  .             ib. 

James  F.  Orr,  .                          ib. 

Wm.  Ostrander,  .             ib. 

James  Parker,  .                          ib. 

Wm.  Provines,       .  .              ib. 

David  F.  Randall,  .                         160 

J.  A.  Reynolds,      .  .             ib. 

Isaac  S.  Roland,  .                          ib. 

Joseph  Shaw,         .  .              ib. 

John  Shaerer,  .                          ib. 

Reuben  W.  Sharp,  .              ib. 

Alfred  E.  Smith,  .                          ib. 

Daniel  W.  Snell  and  S.  S.  Bartlett,  ib. 

Obed  Spencer,         •  .              ib. 

Emerson  C.  Strange,  .                        161 

Augustus  Stoncr,  .  .              ib. 

Joseph  Thompson,  .                          ib. 

John  S.  Toan,         .  •             ib. 

Alfred  Tonks,  .                          ib. 

Thomas  J.  Tolman,  .              ib. 

David  Watson,  .                         ib. 

Caleb  C.  Walworth,  .             ib. 

Wm.  Wcild,  .                          ib. 

Carlyle  Whipple,   .  .              ib. 

D.  H.  Whittemore,  .  ib. 
M.  J.  Whitmore,  ass'd  to  self  &  Johnson,  162 
John  B.  Wickersham,  .  ib, 
O.  D.  Wilcox,  .  ib. 
A.  Winter,  .  .  ib. 
Wm.  Wilber,  .  ib. 
Loftis  Wood,  .  •  ib. 
G.  F.  S.  Wright,  .  ib. 
J.  G.  Vaughan,  ass'd.  to  I.  M.  Singer,  ib. 
Ira  Gill,  ass'd.  to  self  and  E.  Brown,  ib. 
Daniel  Berlew,  .  .163 
Wm.  B.  Bishop,  .  ib. 
John  S.  Blake,  .  .  ib. 
John  H.  Bloodgood,  .                          ib. 

E.  G.  Gushing,  .  .  ib. 
Alfred  A.  Blandy,  .  ib. 
James  E.  A.  Gibbs,  .  ib. 
George  (ircgg,  .  ib. 
Elias  Howe,  Jr.,  .  .  ib. 
E.  Gu  Allen,  ass'd.  to  Henry  0.  Allen,  164 
John  Goulding,  •  ib. 
John  Bishop  Hall,  .  ib. 
George  Heberling,  .  ib. 
E.  T.  Henry,          .  ib. 

M.  G.  Hubbard,  .                        ib. 

Jared  O.  M.  Ingersoll,  .             ib. 

Wm.  Kelley,  .                         ib. 
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122. 

Improvement  in  Harvesters, 

Pells  Manny, 

164 

123 

Bridges, 

D.  C.  McCullum, 

ib. 

124. 

— —  Winnowing  Machines, 

Joseph  and  James  Montgomery,  . 

165 

125. 

Hydrant, 

James  G.  Morgan, 

ib. 

126. 

Brick  Machines, 

B.  F.  Nave. 

ib. 

127. 

Hose  Coupling, 

Lodner  D.  Phillips, 

ib. 

128. 

Reflectors  for  Vaults, 

Emit  R.  Pichler,     . 

ib. 

129. 

T      ,    .        <•           1               I-          (  W'llia'i  Rohinson,  ass'd.  to  self  and 

Lay  g  tops  for  cordage  machines,    {        .               m-    u       i  i 

■'  °      '                    "^                         (       Amenzo  \V .  Beardsley, 

ib. 

130. 

Bending  Timber, 

James  D.  Sarven, 

ib. 

131. 

■ Feed'g  Lumber  Saw'g  Machines,  Samuel  R.  Smith,  . 

ib. 

132. 

John  (t.  Treadwell, 

166 

133. 

Bending  Sheet  Metal, 

John  Wright,  ass'd.  to  S. S.  Man.  Co., 

ib. 

134. 

Roofing  Cement, 

R.  H.  Smith, 

ib. 

13.5. 

Steam  and  Pressure  Gauges, 

John  Allcroft  and  Thomas  Mighlen, 

ib. 

136. 

Radiators  for  Grates  &  Stoves, 

Wm.  Bennett, 

ib. 

137. 

Stone  Grooving  Machines, 

George  W.  Bishop, 

ib. 

138. 

Shearing  Sheep, 

R.  P.  Bradley, 

ib. 

139. 

Trimming  Hedges,    . 

Samuel  Bradbury, 

ib. 

140. 

■  Speeders, 

James  S.  Brown, 

ib. 

HI. 

Sash  Fastener, 

John  Broughton,    . 

167 

142. 

Inserting  the    Bucket  in  Hori- 
zontal Water-Whcels, 

i  Tenison  Chesher, 

ib. 

143. 

Corpse  Preservers, 

Samuel  Cobb, 

ib. 

144. 

Calash  Carriage  Tops, 

George  and  David  Cook,    . 

ib. 

14.5. 

Rotary  Brick  Machines, 

George  Crangle, 

ib. 

146. 

Hulling  Rice, 

Lewis  F.  Currier, 

ib. 

147. 

Soldering  Spectacles, 

George  N.  Cummings, 

ib. 

14R. 

Grain  Separators, 

Micliael  De  Camp, 

ib. 

149 

Tailors'  Measures, 

Lyman  Derby, 

ib. 

150. 

Blasting  Rocks  under  Water, 

James  B.  Eads, 

ib. 

151. 

Feed  Boxes  of  Bee  Hives, 

Jcrcsiah  D.  Egleston, 

ib. 

152. 

Fastenings  for  Hames, 

Henry  A.  Fowler, 

168 

153. 

Fallowing  Land, 

I^ichard  J.  Galling, 

ib. 

154. 

Repeating  Fire  Arms, 

Heinrich  Gcnhart, 

ib. 

1.55. 

Vaccinating  Instrument, 

Spring  Lancet, 

>  James  W.  W.  Gordon, 

ib. 

1.56. 

) 

157. 

Making  Illuminating  Gas, 

Robert  Grant, 

ib. 

158. 

Cutting  Sheet  Metal, 

Samuel  Hall, 

ib. 

159. 

Artificial  Teeth, 

George  E.  Hayes, 

ib. 

160. 

Making  Coiled  Springs, 

James  Harrison,  Jr., 

ib. 

161. 

Harvesters, 

Moses  G.  Hulibard, 

ib. 

162. 

Acoustic  Article, 

Edward  G.  Hyde, 

169 

163. 

Constructing  Fence  Posts, 

Frank  G.  Johnson, 

ib. 

164. 

Raising  Sunken  Vessels, 

John   P.  Jourda,     . 

ib. 

165. 

Cotton  Gins, 

Edwin  Keith, 

ib. 

166. 

Keyed  Harps, 

Anthony  Kuhn, 

ib. 

167. 

Rail  for  Railroads,     . 

Charles  T.  liiernur. 

ib. 

168. 

Life  Boat, 

Matthias  Ludlatn, 

ib. 

169. 

Sclf-Reffulating  Wind-Mill, 

John   M.  May. 

170 

170. 

Lathe  .Machine, 

Josp[)h  B.  O'Key, 

ib. 

171. 

Cotton   Presses, 

M.  L.  Parrv, 

ib. 

172. 

Ore  Cleaners, 

David  Pollock, 

ib. 

173. 

Writing  Pen, 

John   F.  Reeve, 

ib. 

174. 

Hernial  Trusses, 

Samuel  S.  Ritter,  . 

ib. 

175. 

Harrows, 

Daniel  W.  Shares, 

ib. 

176. 

Axle  Boxes, 

Alfred  E.Smith.     . 

ib. 

177. 

Printers'  Composing  Stick, 

Wm.  T.  Tiliinghast, 

ib. 

178. 

Oil  Cases, 

Isnac  Van  Hagan, 

ib. 

179. 

Core  Boxes, 

Abner  Van  Horn, 

ib. 

180. 

Altering  Fire  Arms, 

James  Noble  Ward, 

ib. 

181. 

Carding  Engines, 

George  Wellman, 

ih. 

182. 

Forging  Metal, 

Elbridge  Weaver, 

171 
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183.  Improvement  in  Clamping  Machines, 

184. Nut  Machines, 

18.5.  Tempering  Oleaginous  Seeds,    5 

186. Hulling,  &c.,  Cotton  Seeds,       ^ 

187. Supporting  Masts  in  Vessels, 

188. Seeding  Machines, 

189. Door  Springs, 

190. Planing  Hoops, 

191. Fountain  Pens, 

193. Valve  of  Sleam  Hammers,  . 

193   Vermin  Destroyer,     . 

194. Paring  and  Slicing  Apples, 


Elbridge  Wheeler.  .  171 

S.  H.  Whitaker,  .  ib. 

William  Wilber,    .  .  ib. 

Thomas  J.  Woodworth,     .  ib. 

Erastus  D.  Wooding,  .  ib. 

A.  F.  Chalman,  ass'd.  to  self  &  J.  Pearce,  ib. 
S.  Sawyer,  ass'd.  to  Amer.  Hoop  M.  Co.,  ib. 
.T.  C.  Silvy,  ass'd.  to  T.J.  Dobyns,  ib. 

Weimer&Francisco,  ass'd.  to  Francisco,  172 
W.  Whitaker,  ass'd.  to  Palmer  &  Kilton,  ib. 
C.  A.  Hubbard,  ib. 


ADDITIONAL    IMPROVEMENT. 

1.  Improvement  in  Harvesting  Machines, Robert  J.  Morrison, 


RE-ISSUES. 

1.  Improvement  in  Axle  Box  Rollers, 

2. Pressing  Bonnet  Fronts, 

3. Cleaning  Carding  Engines, 

4. Making  Cord, 

5. Steam  Sawing  Machine, 


George  W.  and  J.  C.  GeisendorfT, 
Whitten  E.  Kidd, 
Wm.  H.  Walton, 
William  E.  Nichols, 
Samuel  R.  Wilmot, 


172 


172 
ib. 
ib. 
ib. 
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1.  For  Upright  Stoves, 

2. Ever-Pointed  Pencil  Cases, 

3. Clock  Case  Boards,    . 

4. Printing  Types, 

5. Parlor  Stoves, 

6. Cooking  Stoves, 

7. Cook  Stoves,  .  ^ 

8. Parlor  Cook  Stoves,  .      ^ 

9. Car  Stoves, 

February,  1857. 

1.  Improvement  in  Sewing  Machines, 

2. Excavating  &  Dredging  Mach'e 

3. Coupling  for  Railroad  Cars, 

4. Filing  Saws, 

.5. Seed  Planters, 

6.  Couplings  for  Wagons, 

7. Lard  Lamps, 

8. Anvils,  . 

9. T/leaning  Cotton, 

10. Window  Blinds, 

11. Adjustable  Carriage  Seats, 

12. Cutting  Veneers, 

13.  Puddling  Furnaces, 

14.  Sowing  Seed  Broadcast, 

15. Forming  Felt  Hat  Bats, 

16.  Gas  Generating  Apparatus, 

17.  Dressing  and  Polishing  Stone, 

18. Shingle  Machine, 

19. Fan  Blower, 

20.  — —  Boxes  for  Pise-work  Walls, 

21. Syrup  for  Soda  Fountains, 

22. Cotton  Seed  Planters, 

23. Corn  Planters, 

24. Grinding  File  Blanks, 

25. Cultivators, 

26. Sewing  Machines,     . 

27.  Life  Preservers, 

28. Ladies'  Riding  Saddles, 


Abner  J.  Blanchard, 
John  A.  Knapp, 
Charles  Chinnock, 
George  Bruce, 
Samuel  F.  Pratt,    . 


173 

ib. 
ib. 

ib. 
ib. 


N.  S.  Vedder,  ass'd.  to  Newberry  &  Co.,  ib. 
N.S.  Vedder,  ass'd.  to  W6lfe  &  Warren,  ib. 
James  L.  Howard,  .  ib. 


Elisha  Alexander, 

173 

Jonathan  R.  Anderson, 

ib. 

Edward  H.  Anderson, 

174 

A.  M.  Beardsley, 

ib. 

Levi  Beemer, 

ib. 

Jacob  Boyers, 

ib. 

J.  S.  Brown,  ass'd.  to  J.  Kent, 

ib. 

0.  Brighani  and  S.  E.  Brigham, 

lb. 

F.  A.  Calvert  and  C.  G.  Sargent, 

ib. 

Alexander  M.  Cochran, 

ib. 

George  and  David  Cook, 

ib. 

Peter  Cook, 

ib. 

Jacob  Green, 

ib. 

George  Hall,           .                           • 

175 

Washington  G.  Hagaman, 

ib. 

James  Hansor, 

ib. 

David  Hinman, 

ib. 

William  Huey, 

ib. 

Chester  P.  Marshall, 

ib. 

0.  and  W.Needham, 

ib. 

James  R.  Nichols,                . 

ib. 

James  F.  Orr, 

ib. 

Samuel  M.  Perkins, 

ib. 

Robert  G.  Pine, 

176 

Norman  W.  Pomeroy, 

ib. 

Samuel  F.  Pratt,    . 

ib. 

Warran  A.  Simonds, 

ib. 

Robert  Spencer,      . 

ib. 

Index. 
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29.  Improvement  in  Joining  Boxes,  &c., 

30. Pumps, 

31. Hanging  Window  Sashes,     . 

32. Blast  Furnaces, 

33. Brick  Machines, 

34. Shingle  jMachine, 

35. Stump  Excavator, 

36. Brass  Kettle  Machine, 

37." Sewing  Machines. 

38. Washing  Machines,    . 

39. Accelerating  Fire  Arms, 

40. Joiners'  Plane, 

41. Steam  Engines, 

42. Pistols, 

43. Bridges, 

44. Fastenings  for  Harness  Hames, 

45. Smiths'  Forges, 

46. Tenoning  Spokes, 

47. Shirt  Bosom  Studs,      . 

48. Cutting  Tenons  on  Blind  Slats, 

49. Raising  Water, 

50. Hydrants, 

51. Forging  Gun-lock  Springs, 

52. Shaker  Bars  tor  Stove  Grates, 

5'-i, Sowing  Grain  Fertilizers, 

54. Seed  Drills, 

55. Cotton  Gins, 

56. Stuffing  Leather, 

57. Melodeons, 

58.  • Fire  Arms, 

59. Making  Envelopes, 

60. Attaching  Thills  to  Sleighs, 

61. Grain  Mdis,  &c.. 

62. Shoes  for  Truss  Frames, 

63. Gunpowder, 

64. Printing  Stamp, 

65. Raking  Attachment  for  Reapers, 

66. Razor  Strops, 

67. Attaching  Eyes  to  Hoes, 

68. Seed  Planters, 

69. Guides  for  Sewing  Machines, 

70. Ramming  Percussion  Caps, 

71. Surfacing  Felt  Hats, 

72. Feathering  Paddle  Wheels, 

73. Seed  Planters, 

74. Gas  Making  Process, 

75. Seed   Planters, 

76. Controlling  Throttle  Valves, 

77. Sash  Fastener,     . 

78. Indicators  for  Steam  Boilers, 

79. Seed  Planters, 

80. Fences  for  Uneven  Ground, 

81. Reaping  and  Mowing  Machines, 

82. Daguerreotype  Cases,  &c., 

83. Preparing  India  Rubber  Cloth, 

84. Abdominal  Supporter, 

85. Chain  Pumps, 

86. Gaugfls,  &c.,  for  Steam  Boilers, 

87. Rail  for  Street  Railroads, 

88. Sawing  Machines, 

89. Ventilating  Stoves, 

90. Hand  Stamp, 


B.  Fi 


rislie, 


James  Stimpson,  .  176 

Ambrose  Tower,     .  .  ib. 

W  illium  Webster,  .  ib. 

Henry  M'eissenborn,  .  ib. 

\\'illiam  Wood,  .  ib. 

Milliam  A.  Whiting,  .  177 

Jason  W.  Wood,  .  ib. 

<  M.  Cannon,  ass'd.  to  IS'ew  York  & 
(  Brooklyn  Brass  Company,  ib. 

J.  Gray,  ass'd.  to  self  and  J.  Gault,  ib. 

Amos  Jacobs,  .  .  ib. 

A.  S.  Lyman,  ass'd.  to  Accel.  F.  A.  Co.,  ib. 
J.  F.  Palmer,  ass'd.  S.  W.  Palmer,  ib. 

G.Reynolds,  ass'd.to  self  &D.B. Hinckley, ib. 
W.S.Butler.ass'd.  to  ButIcr,Snyder&;Co.,  ib. 

ib. 

ib. 

ib. 
178 

ib. 

ib. 

ib. 

ib. 

ib. 

ib, 

ib. 

ib. 

ik 
236 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
237 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
238 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
239 

ib. 

ib. 

ib. 


Thomas   W.  H.  Moscly, 

Homer  Compton, 

John  W.  Crammel, 

John  J.  Croy, 

John  P.  Derby,      . 

Sclh  C.  Ellis, 

Daniel  P.  Farnham, 

^\".  Fields  and  S.  Gerhard, 

George  P.  Foster, 

George  W.  Gardner, 

J.  C.  Gaston, 

Dliver  C.  Green,    . 

L.  S.  Chichester,  ass'd.  to  H.  G.  Evans, 

Joseph  Ara)slrong, 

J.  C.  Briggs, 

F.S  Brcttell  and  J 

Theodore  Bergner, 

J.  M.  Batchelor, 

John  Bean, 

Reuben   Comins, 

Elisha  B.  Dodson, 

Wm.  H.  Elliot, 

Peter  Hamist, 

Edward   K.  Godfrey, 

Henry  Havell, 

Thomas  B.  Houghton, 

Addison  Hull, 

diaries  Hicks, 

Alvin  Hurd, 

Lewis  T.  Howard, 

John  Hildebrand,  . 

James  Hansor, 

Rt>inhold  Bocklen, 

William  H.  Elliot, 

Wm.  W.  Kellogg, 

Lucius  J.  Knowles, 

Jacob   Landes, 

G.  R.  Mcllroy, 

Jeremiah    \V.  Mullcy, 

John  F.  Mascher, 

(Julielmus  B.  Millerd, 

Julia  jNL  Milligan, 

Edmund  Morris, 

Migliill  Nnttiiig,     . 

Samuel   Nicolson, 

Ezekiel  Page, 

Luther  M.  Parsons, 

Perly  A.  Ramsay, 
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Index. 


91. 

92. 

93. 

94. 

95 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
1.35. 
1.36. 
137. 
138. 
139. 
140. 
141.. 
142. 
143.  . 
144. 

145.  ■ 

146.  . 
147. 

148.  - 

149.  ■ 

150.  ■ 

151.  - 

152.  - 

153.  - 


Improvement  in  Sewing  Machines, 

Seed  Planters, 

Corn  Planters, 

Arms  of  Horse  Powers, 

Rotary  Steam  Engines, 

Metallic  Roofing, 

Facing  of  Mill-Stones, 

■ Self-Adjusting  Wind-Wheel, 

Seed  Planters, 

Harvesting  Machines, 


Thomas  J.  W.  Robertson, 

Silas  G.  Randall, 

Martin   Robbins,     . 

Cyrus  Roberts,  • 

John  B.  Root, 

B.  Ross  and  J.  C.  Campbell, 

Benjamin  D.  Sanders, 

Edward  A.  Tuttle, 

H.  Thomason, 

Walter  A.  Wood, 


Indicat'g  height  of  water  in  Ves'ls.Wm.  R.  Warden, 


Wool  Cleaning  Machines, 

-  Cow-Catchers  for  Railroads, 

-  Rc-sawing  Lumber,  . 

-  Fishing  Rod  Reels, 

-  Cutling  Dovetails  &  Grooves, 

-  Calendar  Clocks, 

-  Patching  Bullets, 

-  Springs  for  Vehicles. 

■  Making  Seamless  Tubes, 

-  Manufacturing  Metallic  Beads, 

•  Window  Blinds, 

•  Machines  for  Husking  Corn, 

•  Smelting  Zinc  Oie, 

■  Self-setting  Gun  Locks, 

■  Extension  Chairs, 
Seed  Planters, 

■  Photographic  Camera  Box, 

•  Making  Hames, 
Gas  Regulators, 

■  Bosom  Pins, 

■  Carpenters'  Bench  Clamps, 
Circular  Saws, 
Chimney  Cowls, 

■  Generating  Air  Blast, 

■  Varnishing  Percussion  Caps, 
Folding  Bedsteads, 
Gearing  for  Wagons, 


23» 
ib. 

ib. 
ib. 

ib. 

ib. 

ib. 
240 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
241 

ib. 


Wm.  H.  Watrons, 

Joel  Wisncr, 

Simon  P.  Winne, 

E.  Deacon,  ass'd.  to  John  WarrcTi, 

E.  G.  Matthews,  ass'd.  to  H.  Church, 

E.  P.  Monroe,  ass'd.  to  G.  H.  Scribner, 

F.  D.  Newbury,  ass'd.  to  R.V.DeWitt.Jr.,  ib. 
D.  Babcock,  ass'd.  to  self  &  T.  Harrop,  ib. 
W.S.  Platt.ass'd.  to  self,  A.  &  CM.  Platt,,ib. 
J.  R.  Wendt,  ass'd.  to  self  &  A.  Rogers,  ib. 
D.  Kelley  and  W.  Livingston,  ib. 
Ezra  S.  Holmes,  . 
Joseph  C.  Kent,  .  . 
Jonathan  Altman, 
S.  J.  Anderson  and  N.  Richardson, 
Leonard  Arnold, 
L.  M.  Bolles  and  W.  G.  Smith, 
H.  Burt  and  J.  T.  Hedden, 
John  H.  Cooper, 
John  P.  Derby,  . 
James  E.  A.  Gibbs, 
A.  P.  Gross, 

M.  H.  Hale  and  S.  Horton, 
Isaiah  J.  Hendryx, 


Charles  Hicks, 
Benjamin  Hinckley, 
Edgar  Hudson, 
Samuel  Lillie,  Jr. 


Brick  Press, 

Attach'g  Extra  Top'sls  to  vessels,  E.  H.Linnell, 
Gas  Retorts,  .  Michael  J.  Miller, 

Machinerv  for  Excavating  Rock,  Jesse  C.  Osgood, 


■  Fastening  Skates, 

■  Car  Couplings, 
•  Circular  Saws, 

■  Boat  Oars, 
Spinning  Flyers, 
Harvesting  Grain  and  Grass, 
Splitting  Shoe  Pegs, 
Harness  for  Horses, 
Securing  Hubs  on  Axles, 
Feed-water  to  Steam  Boilers, 
Fitting  Gas  Pipes, 


Henry  Pickford, 
Joshua  C.  Price,     . 

Wm.  S.  Reeder, 
Rufus  Rode, 
John  N.  Sawtell, 
W.  and  T.  Schnebly, 
Nathaniel  H.  Shaw, 
Joseph  Smith, 
Alfred  E.  Smith, 
Andrew  J.  Vandegrift, 
Caleb  (J.  Walworth, 


Damper  Regulators  for  Boilers,    Wm.  Webster, 


Electric  Telegraphs, 
Paring  Apples, 
Cutting  Vegetables, 
Valves  for  Steam  Engines, 
Raising  Water, 
Boot  Crimping  Machines, 
Sash  Fastener, 


Wm.  D.  Wesson, 

David  H.  Whittemore, 

H.  A.  Willard, 

Samuel  R.  Wilmot, 

Daniel  K.  Winder, 

J.G.Bakcr.Jr.,  ass'd.  to  self  (feCBradficld,  ib 

T.  Floyd,  ass'd.  to  self  &G.H.  Merkline,  ib 


ib. 

ib. 

ib. 
242 

ib. 

ib. 

ib. 

ib, 

ib. 

ib. 

ib. 

ib. 

ib. 
243 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
244 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
245 

ib. 

ib. 
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154.  Improvement  in  Tile  Machines,  . 

155. Curtain  Fixtures, 

156. Varnish  Cans, 

157. Panels  of  Field  Fences, 

158. Keepers  for  Door  Locks, 

159. Hand  Seed  Planters, 

160. Hinges, 

161. Grinding  Cast  Iron  Kettles, 

162, Cauterizing  Syringe, 

163. File  Cutting  Machine, 

164.  Combi'g  Hydrogen&Wood  Gas, 

165. Fire  Arms, 

166. Sealing  Cans  and  Bottles, 

167,  Gig  Mills  for  Napping  Cloth, 

16S. Supplying  Houses  with  Water, 

169. Marking   Slates, 

170. Casting  Skeins  for  AVagons, 

171. Photographic  Glass-holder, 

172. Manufacture  of  Iron  and  Steel, 

173. Calk  for  Horse  Shoes, 

174. Iron  Pavements, 

175. Steam  Boilers, 

176. Cordage  Machines, 

177. Saw  Filer, 

178, Floating  Sectional  Dry  Docks, 

179. Saw-Set, 

180. Grain  Separators,  &c., 

181. Cotton  Gins, 

182. Solar  Camera, 

183. Grain  Separators,       . 

184. Metallic  Lathing, 

185. Shoving  I'olcs  for  Steamboats, 

186. Turning  Tapering  Sticks, 

187. Preparing  Alkaline  Silicates, 


J.Foster,  ass'd.  to  self,  Herbold  &  Kuhn,  245 

L.  B.  Cushman,  ass'd.  to  self  &  others,  ib. 

A.  Marshall,  ass'd.  to  B.  Marsh,    .  ib. 

C.  P.  Garlick  and  G.  M.  Blackstone,  ib. 

Calvin  Adams,                      .  246 

John  H.  Bruen,      ,                          .  ib. 

John  David  Browne,           .  ib. 

Christopher  C.  Bradley,  Jr.,           .  ib. 

Erastus  T.  Russell,              .                 *  ib. 

Isaac  H.  Coller,     .                         .  ib. 

W.  C.  Choate  and  C.  N.  Tyler,  ib. 

Samuel  Colt,           .                           .  ib. 

Rhoda  Davis,                        .  ib. 

Ernest  Gessncr,     .                           .  ib. 

Thomas  Hanson,                 .  ib. 

John  W.  Hoard,     .                          .  247 

Andrew  Leonard,                 .  ib. 

Joseph  Longking,                           .  ib. 

Joseph  C.  Martien,              .  ib. 

Edward  Maynard,                            .  ib. 

Charles  Mcttam,                   .  ib. 

Jason  J.  Palmer,     .                          .  ib. 

James  Pine,  .  ib. 
A.  Rohbins,  A.  Shewman  &  L.  Bigelow,  248 

John  Seely,              .                          .  ib, 

Joseph  D.  Spiller,                .  ib. 

(Jornelius  Van  Derzee,                    .  ib. 

John  W.  Webb,                  .  ib. 

David  A.  A\'oodward,                       .  ib. 

Benjamin  \\'right,               .  ib. 

William  E.  Worthen,  .  ib. 
D.Cumming,Jr.,ass'd.  to  D.Cumming.Sr.,  ib. 
Peter  H.  Niles,  ass'd.  to  self  and  others,  ib. 

John  M.  Ordway,                 .  249 


RE-ISSUES. 

1.  Improvement  in  Driving  Saws,  Isaac  Brown, 

2. Raking  Attachment  for  Reapers,  Moses  G.  Hubbard, 

3. Pressing  Bonnets  and  Frames,     William  O.sborn, 


4. Manufacture  of  Hosiery, 

5. Making  Clothes  Pins, 

6. Photographic  Pictures, 

7. Furnaces  for  Agriculturists, 

8. Weaving  Pile  Fabrics, 

DESIG.V. 

1.  For  Wood  Stoves, 


William  H.  McNary, 
George  W.  Parker, 
V.  M.  Griswold,     . 
Jordan  L.  Mott, 
Erastus  B.  Bigelow, 

A.  CBarstow, 


249 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
2.'i0 

250 


March,  1857. 

1,  Improvement  in  Friction-rollers,  &c., 

2, Casting  Plates  for  artificial  teeth, 

3. Compositions  for  Shuttle  drivers, 

4.  Sewing  Machines, 

5. Pen  and  Pencil-Holder, 

6. Hand  Stamps, 

7. Sewing  Machines, 

8. Trip  Hammers, 

9.  —  Washing  Machines, 

10. Lubricating  Fire  Arms, 

11. Churns, 

12. Hand-Printing  Press, 

13. Cutting  Paste-board  for  Boxes, 

Vol.  XXXHI.— Third  Sekibs No.  6.- 


John  Allendcr, 

250 

Alfred  A.  Blandy, 

ib. 

Samuel  Boorn, 

ib. 

Charles  D.  Belcher, 

ib. 

George  Hunt  Byron, 

ib. 

Leonard  Bailey, 

251 

Joseph  W.  Burnham, 

ib. 

Henry  Bus^hnell, 

ib. 

Richard  Collins,     . 

ib. 

Samuel  Colt, 

ib. 

E.  P.  and  J.  A.  Cowles, 

ib. 

Nathaniel  L.  Chamberlin, 

ib. 

Eliezur  E.  Clarke, 

iifc 
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14.  Improvement  in  Sheep  Shears, 

15. Harvesters, 

16. Potato  Diggers, 

17. Suspending  Wind-Wheels, 

18.  Tire  for  Railway  Car  Wheels, 

19. Circular  Sawing  Mill, 

20. Harvesting  Standing  Corn, 

21. Chronometer  Escapement,  . 

22. :-  Bridge  Trusses, 

23. Seed  Planters, 

24.  Harvesters, 

25. Hand-Stamp,    . 

26. Making  Axes, 

27. Screw  Wrench, 

2S. Weavers'  Shuttles,    . 

29.  Raker  for  Reaping  Machines, 

30. Basin  Cock, 

31. Husking  Corn, 

32. Photographic  Plate-holder,  . 

33. Mastic  Roofing  Compounds, 

34.  Husking  Corn, 

35, Curtain  Rollers, 

36. Shingle  Machine, 

37. Composing  Types, 

38. Grinding  Card  Cylinders, 

39. Sewing  Machines,     . 

40. Beveling  and  Jointing  Staves, 

41. Generating  Steam, 

42. Centrifugal  Clutch,   . 

43. Locks, 

44. Soap  Mixtures, 

45. Washing  Machines, 

46. Manufacture  of  Tin  Pans, 

47. Projectiles, 

48. Mould  Candle  Machine, 

49. Projectiles  for  Rifled  Cannon, 

50. Valves  of  Hydraulic  Engines, 

51. Cast  Iron  Pavements, 

52. Husking  Corn, 

53.  . Door  Springs,    . 

54. Melodeons, 

55. Portable  Fire  Arms, 

56. Guide  Wheels  for  Railroad  Cars, 

57. Harvesters, 

58. Hulling  &  Scouring  Wheat,  &c., 

59. Operating  Valves  of  S.  Engines, 

60. Aging  Liquors, 

61. Metallic  Roof, 

62. Back-plates  for  Grates, 

63. Reflectors  for  Lamps, 

64. Mastic  Roofing  Materials, 

65. Fluxes  for  Treating  Alloys, 

66. Seeding  Machines,    . 

67. Ships'  Steering  Apparatus, 

68.  Ships'  Capstans, 

69. Swaging  Iron, 

70. Nautical  Alarm, 

71. Reducing,  &c..  Boards  to  uni 

form  thickness,    . 

72. Threading  Screws, 

73. Stop  Motions  for  Steam, 

74. Cut-offs  of  Steam  Engines, 


Index. 


Edward  G.  Chambers, 

Stillman  A.  Clemens,         . 

Paul  Dennis, 

Joseph  De  Sendzinner,       . 

James  Evans, 

Philander  Eggleston,  . 

James  H.  Frampton, 

James  Fulton,  . 

Albert  Fink, 

Firman  Goodwin, 

Lewis  W.  Harris,  . 

Horace  Holt,  . 

Charles  Hutchins, 

B.  F.  Joslyn, 

Lucius  J.  Knowles, 

Caleb  Lee,  .  . 

Robert  Leitch, 

Wm.  Lewis, 

Wm.  and  Wm.  H.  Lewis, 

Charles  R.  Milks, 

John  Massey, 

Purchcs  Miles, 

H.  D.  McGeorge,    . 

Wm  H.  Mitchell, 

Jonathan  Parker,   . 

Samuel  F.  Pratt, 

Erastus  M.  Pitman, 

Charles  F.  Pond, 

Rensselaer  Reynolds, 

J.  Christian  Riethmiiller,  . 

Isaac  Roraback, 

Louis  C.  Rodier, 

E.  F.  Parker  and  J.  Smead, 

Malcolm  Shaw, 

Benjamin  D.  Sanders, 

John  M.  Sigourney, 

Homer  H.  Stuart,  . 

Charles  J.  Shepard, 

Hiram  Strait, 

Leopold  Thomas,  . 

Thomas  F.  Thornton, 

John  Tilton  and  Wm.  Floyd, 

John  B.  Wickersiham, 

David  Watson, 

Joseph  Weber, 

Norman  W.  Wheeler, 

Anson  and  A.  Spencer  Wolcott, 

Wm.  E.  Worthen, 

Fountain  E.  Pitts, 

Isaac  Carleton,  ass'd.  to  John  Wyberd, 

<  N.  A.  Dyer  ass'd.  to  self  and  S.  D. 

(       Woodbury, 

Mowrie  &  Valient,  ass'd.  to  H.  Migeon,    ib. 
L.  B.  and  H.  A.  Myers,      .  ib. 

I  J.  B.  Holmes,  ass'd.  to  John  R.  Pratt,     257 


'■I 


J.  Foster,  ass'd.  to  J.  Herbold,  and  others,  ib. 
E.  L.  Seymour,  ass'd.  to  J.  G.  Wright,     ib. 

ib. 


Tristram  D.  Knight, 

Daniel  M.  Robertson, 
John  T.  Ackley,     . 
John  F.  Allen, 


ib. 
327 

ib. 
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75.  Improvement  in  Grinding  Saws, 

76 Felt  Cloth, 

77.  Casting  plates  for  artificial  teeth, 
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